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SUMMARY

Tables are presented of the following theoretical characteristics of hydrogen
gas: composition (partial pressures of H2, H, H+, H-, electrons, and quantum
states 1 through 5 of H); opacity (total spectral absorption coefficient and
Rosselandmeanopacity); thermodynamicproperties (enthalpy, free energy, and
entropy); and ionization potential lowering. All data are tabulated for fourteen
total pressures between1 and lO00atmospheresand for twenty-one temperatures
between3000 and 200,000 R. Spectral absorption coefficients are tabulated for

thirty- three wave numbers between 1000 and 400,000 cm-1 at each pressure and

temperature. The equations employed in making the theoretical calculations are

listed and typical examples of the tabulated data are presented in graphical form.

The calculations described herein were carried out under Contract NAS3-3382

with the Lewis Research Center of the National Aeronautics and Space Administration,
and originally published as United Aircraft Corporation Research Laboratories Final

Report No. B910168-I, dated September 1963.
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ANALYSIS

Composition (Ref. i)

Basic Reactions

Hz _ 2H.

H _ H++ e

H + e --=-.,---- H-

H 2 _..,,------ H_ + e

(1)

(2)

(3)

(43

Basic Mathematical Relations

Dalton's law of partial pressures:

P : PH 2 + PH_ +PH + PH++PH-+Pe

5

PH = _ PH(n)
rl=l

(_)

(6)

Electrical neutrality:

PH; +PH ÷ : PH- +Pe

Dissociation of hydrogen (Ref. 2):

Kp = P. /(PH) 2
2

(7)

(8)

Log Kp data for temperatures between 298.16 °Kand 6000 OK are given

in Table I. Intermediate points are determined by linear interpolation.

Above 6000 OK, Kp is determined by a log Kp vs.I/T extrapolation of the

data in Table I.



Saha equations (Ref. 3):

(9)

PM; ( P=%): 2AT'IZexp-\ kT /
(lO)

%%
%-

hc IH- _
A OHTsR exp - (_/ (n)

m)_lz k )slz2B (2 7r (
A =

hs
(12)

Partial pressures of excited states:

( hc Un _)
exp- \V,

PH(n) = OH
(13)

Partition function of atomic hydrogen:

: - ( hc con'_
QH _ qn exp \---_--/

n=l

(14)

Statistical weights (Ref. 4):

gn = 2n z;
(#.+ i + con < I

2 - H
(15)

gn [21H-wn-'- w"] z= _jn__._----------_ n ;

con-i + con
< l[H< co.2

(16)

[2(zH - co.)= .... + I ] n2
On L co.+1 --(_n

con÷m +con < IH > con
2

(17)

g:n : 0 ;

ran_i+ con
I H S 2

(18)



Corrected ionization potential (Refs. 5 and 6):

!

I H : IH - CI
(19)

8 (z_ N/'s 3 (1+ 2 il2) z• E
CI = +3 hc 4 2 uz hcD

(20)

Typical values of C i as a function of temperature for total pressures of

lO, lO0 and lO00 arm are illustrated in Fig. 1.

0 = [ kT ]i/z
4"n'(I + Z)( z Ne

(21)

Z = I (22)

No %
Ne - R T

(23)

!

IH 2 IH 2
(24)

!

IH- = IH- (25)

Corrected term values (Ref. 7):

!

_Jn = (_n + C2 (26)

, #_n = Ry (I- ) (27)

I

Values of uJn

4_a z (ne- i) p
C z = 3/3hc

are listed in Table II.

(28)
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Workin_ E_uations ( 700 < T < 2_00°K)

P : PHZ+ P" (29)

(4Kp P + I) IP- I (30)

PH: P(,,= 2Kp

Working Equations ( T _> 2500 OK)

A Newton Raphson iteration procedure is employed to determine the simultaneous

solution of Eqs. (5), (7), (8), (9), (lO), and (ll). In the first step PH" and PH_
are neglected (set equal to zero) while Eqs. (5), (7), (8), and (9) are solved

simultaneously. Equations (10) and (ll) are then used to determine PH- and PH_

without further correction to the previously determined values of" PH2 , PH , PH ÷,

Pe and P . Estimates for initial trial values of Pe and PH to be used in the
iterative procedure are determined as follows:

Pe -_# + [_z+ _ {(4KpP+I)IIz-I }] IP
= 2 Kp

(31)

(4Kp P + I) #lz - I

PH = 2Kp - 2Pe = P - PHz
- (32)

: P,P.. P:
p. :

ATS/Z -_ h c
2.""E exp -(I.09679 x IO s cm ---_--)

(33)

Error functions 8j and _z are defined by the following equations in which the

initial values of _ and PH are given by Eqs. (29) and (30).

//AT slz hc IH

SI = Pe -'V 0H exp " kT
(34)

8 z = I - (KpPH+I) PHp + 2Pll (35)



where QH is defined by Eq. (14) and I H by Eq. (19).

Solutions are attempted such that:

1811 <_ t Pe (36)

1821<_, (37)

where t is the desired tolerance for the iteration. New values of Pe and PH to

be used in the iteration until Eqs. (36) and (37) are satisfied are determined

as follows:

(Pe)2 : (Pe), + ape (]8)

(PH) 2 : (PH)I + AP H (39)

P(aS,/O_Pe)82 + 28,

aP H = (2KppH + i)(aSi/o'_pe)- 2(asi/aPl, 4)
(4o)

(aS, l aP.)aP. + 8_ (41)
ape - (aS,/aP e)

aS,/4P e and _Si/_P H are estimated numerically by permitting a 1% variation in

the independent variable and using Eqs. (32) and (33). Once the conditions re-

quired by Eqs. (36) and (37) are satisfied PH-and PH are determined by the use

of Eqs. (10) and (ll). (Note - if the exponent in Eq_ (lO) exceeds 72, PH2 is

set equal to zero. Similarly, if an exponent in Eq. (14) exceeds 72, the corres-

pondingterm is set equal to zero.)

The variation in composition with temperature (OR) is graphically illustrated

in Figs. 2 and 3 for total pressures of lO and lO0 atm.

Absorption Coefficients

Neutra!Hydro6en Atom Bound-Free Coefficients

The Lyman, Balmer, Ritz-Paschen, Brackett and Pfund continua are considered

6



on the basis of Kramer's continuum approximation with Gaunt factors included

(Ref. 8) :

bf bf __%.) : %(.,, (42)

bf 16 ( 2 2 bfRy Gn

°-"(n_ - 3,/_mc z _nw
(43)

bf (_ ,/, r2Ry _,)Gn : I - 0.1728 -_-y) k n=o.'
(_)

W _> I H - bJn
(_5)

n : I, 2, 3, 4,5

Posltlve Hydrogen Ion Free-Free Coefficients (Ref. 8)

(1,6)

ff ff No PH....._.+
OH+ : O-H+ R T

(_7)

4 = t t t ff
ff 2 a OoRyh NoZ Pe G ;

°-H+ = 5V/'3 mc (2w'mk) I1" RT31ZoJ =
Z = I (_)

ff _ ),13 (!+ 2kTG : ,+ o.,72e-(-_-- ,-E_,

Negative N_rdr_en Ion F'_se-Free Coefficients (Ref. 9)

T > 4000" K

ff ff NO PH Pe -
OH" = O-H" R T

(_9)

(50)

.D •

. : 7.z5=,o'='er_A r -e-_3ze_
OH- (A k" }' Jo klko (' '_ I Ml'oit + I '2_d kZ]' "0" ' J- (u

(5l)
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i ,.ol,; [3s,o2 ,Cko,÷s,o2 ,ko,] (52)

M z ko [3 sin2 t-) -t+)(k,)]I o,ii = T_- So(",) * si"_o (53)

k,2

sin z S;)(k') = k,Z k,2(I.252 - 0.1672) z +

k'2• 2 ¢,(-)
sm o0 (k') = ,2 z

(0.6lOOk -0.4292) + k '2

(55)

kz Ak t + z
! = kO

(56)

5.040 x 103
8 = T

(57)

Z_kz = 9.113 x IO-SoJ (58)

Negative H_dro6en Ion Bound-Free Coefficients (Ref. lO)

(6.583x 103cm -j <_.oJ <_.IH-)

bf bf No %
= 0" R Tall" H-

(59)

bf 20 O_le
O-H" : _..o(b i fi) x I (see table m)

(6o)

f = - 1.0687745 + h0447501 x IO-Sw (61)

Molecular H_dro6en Dissociation and Bound-Free Coefficients (Ref. ll)

(I.176 X 10s cm-' <_._ <_. 2.114 x I0 s cm-')

obf = bf NO PHz
H2 O-Hz _ T

(62)



bf

O-Hz =
(see table m) (63)

= -3.3244 + 2.04541 xlO-Sw (64)

.It,vman- o Line Coefficients (Refs. 12; l_t and 14)

bb bb N O PH(I)
OH(I) = OH(I]']_'-- T

(65)

bb EZ f, _ )2[ ,o-._. : _ r_(_o (_- %,'. r/ (66)

r_: r.,r, (67)

c z f' No PH(I)
r. :

8mcoJ 0 RT
(68)

I a, )zls v3/S No PH2r_ : _-z-(x_' < > R T (69)

37r
a : T (7o)

2 2 2
00 nGH2

2_ Z2
5nZ + I -5_ (J- +1)] ; Z = I (71)

n = 2 (72)

.i_ = I (73)

( V 3 II s } : 2 [2 3kT (mH +mH: NO] 3110
r(I.e) 3 m HmHz

(74)



Total Absorption Coefficient

O =

5 ff . bf (75)bf bb bf
+ + + a H_ + all÷ +aHln) OH(I) aH- OHz

n=l

The variation in total absorption coefficient O* with wave number at several

temperatures (OR) is illustrated in Figs. 4 and 5 for lO and 100 atm.

Rosseland Mean Opacit_

OR = ®1

(77)

Zhc=w' (78)
B_ = (e hcf/k[ I)

Typical Rosseland mean opacity data are plotted against temperature (oR)

for several pressures in Fig. 6.

En.thalpy - H

Thermodynamic Functions (Ref. 7)

, T ,

HT-H300 = nHz(AH3oo)H = + OH
R'T Io e -hC°Jn/kT] (79)

[_-R'(T-300),O"+ _ n_, On kT

'[÷ ]+ 2nil÷ R'(T-300) IO-3 + 52.09n' H+ 367]n' e

lO



The enthalpy (Btu/lb) as a function of temperature (OR) is given in Fig. T

for pressures of i, i0, i00 and i000 atm.

_t_py-S

ST = . o ' [_.<>_+7,,',, ____q [_.o,+f,',n(_>]c_o)rIH+

' [ _ 2-'_"8"8] ' [n'H,In ' ' ' Pe]+ n e 4.99 + l' In ( ) - R PH2+nH In PH +nil+ InPH++neln

i

J HH -- (R' In QH) (8.1.)SH= T

i d In QH _ R'T i0 hc _n e-hCw/kT (82)
-_ = R'T dT ---_'H n--iZgnk'_

The variation of entropy (Btu/lb OR) as a function of temperature is

graphically illustrated in Fig. 8 for total pressures of l, lO, lO0 and lO00
atm.

Free-Ener_ - F

FT - F3OO : (H - H:_x_- TS T xlO-3
(83)

ll



RESULTS

The data from the theoretical machinecalculations are listed in Tables V
through XVIII for fourteen total pressuresbetween1 and lO00atmospheres,twenty-
one temperaturesbetween3000 and 200,000 OR and for thlrty-three wave numbers be-

tween i000 and 400,000 cm-I. Typical results are graphically illustrated in Figs.

1 through 8.
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LIST OF SYMBOLS

-i
Total absorption coefficient without stimulated emission, cm

Total absorption coefficient with stimulated emission, cm -1

Constant, 3 m _ dimensionless

First Bohr radius, 0.5291 x lO "8 ore-1

Rosseland mean opacity, cm "l

Bound-free absorption coefficient of the i th species, cm "l

Bound-bound absorption coefficient of the i th species, cm "l

Free-free absorption coefficient of the i th species, cm "l

Saha equation constant, see Eq. (12)

M_delung constant, 1.76 dimensionless

Power series coefficients, see Eqs. (60) and (63)

Planck radiation function, erg (cm-sec) -1

Velocity of light, 2.9987 x l0 l0 cm sec "l

Ionization potential correction, ore-1

Term value correction, cm-1

Debye shielding length, cm-1

Power series functions, see Eqs. (61) and (64)

Lyman-e line oscillator strength, 0.4162 dimensionless

Free-energy at temperature T, kcal (g-atom H2 )-l

Free-energy at 300 OK, kcal (g-atom H2) -1
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bf
G n

Gff

h

H T

H 3oo

i
H H

/A HTOO)Hz

I- i

I'
H

T'

T'h _

k

k'

ko

k_

Ak

Kp

LIST OF SYMBOLS

(Cont.)

Statistical weight of the nth quantum level, dimensionless

Bound-free Gaunt factor, dimensionless

Free-free Gaunt factor, dimensionless

Planck constant, 6.6237 x lO-27 erg sec

h/2_, 1.0542 x 10 -27 erg sec

Enthalpy at temperature T, kcal (g-at_n H2 )-I

Enthalpy at 300 OK, kcal (g-atom H2) -1

Internal enthalpy of H, kcal (g-atam H2) "l

Enthalpy of H2 relative to 300 OK, kcal (g-at_n) "l

Ionization potential of species i, cm"l

Ionization potential of species i, pressure corrected, cm -1

Ionization potential of H, 1.09679 x lO -5 cm"l

Ionization potential of H2, 1.2_572x lO5 cm"l

Ionization potential of H-, 6.0503 x lOB cm-1

Boltzman constant, 1.3802 x lO -16 erg K "l

Momentum, atomic units

Initial electron momentum, atomic units

Final electron momentum, atomic units

Momentum change, atomic units

Equilibrium constant, atm -1
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LIST OFSYMBOLS
(Cont.)

m

m 4

mH_.

MI,O,MOj

n

i

n.
I

N.
I

N o

P

Pi

QH

N

N'

Ny

S T

$i

S O
h 2

.t

T

Azimuthal quantum number, dimensionless

Electron mass, 9.107 x lO-28 g

Gram-atomlc weight of H, lg (g-atc_) -1

Gram-molecular weight of H2, 2g (g-tool)-1

_trix elements, atomic units

Principal quantum number, dimensionless

Moles of species i per g-atom of S2 (1.OO8 g)

Number density of species i, cm-3

!

Avogadros number, 6.024 x l023 mol "l

Total pressure, atm

Partial pressure of species i, atm

Partition function, dimensionless

Gas constant, 82.06 cm3 atm (tool, °K)'l

Gas constant, 1.987 cal (mol, °K)'l

Rydberg, 1.09679 x 105 cm-1

Entropy at temperature T, ca& (OK, g-atm H2) -I

Internal entropy of H, cal (OK, g-atm H2) "l

Entropy of H2 , cal (OK, g-atm H2) -1

Tolerance, O.O1 dimensionless

Absolute temperature, OK
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_H 2

B

&

PR

FT

S, _2

A

E

8

A

o-b f
I

_b b
I

o-f f
I

LIST OF SYMBOLS

(Cont.)

Relative velocity of perturbing and absorbing particles, am sec "I

Charge number, dimensionless

Fine structure constant, 7.297 x l0 -B dimensionless

Polarizability of H2, 7.9 x l0 -25 cm 3

Conversion factor, 9.869 x l0 -7 atm cm 2 dyne -1

Potential function coefficient, cm 6 sec -1

Gamma function of i, dimensionless

Line half-width (collision broadened), cm "I

Line half-width (resonance broadened), cm "I

Total line half-width, am-i

Error functions, see Eqs. (34) and (35)

S phase shifts

Indicates a change in a function

Electronic charge, 4.802 x l0 -10 esu

Temperature function, °K-1

Conversion factor, 1.013 x l06 dyne (cm 2 atm )-i

Bound-free cross-sectlon of species i, cm 2 (atom i) -I

Bound-bound cross section of species i, cm 2 (atom i) -1

Free-free cross section of species i, cm 2 (atm, atom i) -I

Saha function, see Eq. (33)
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_n

_'r_

e

H

H*

H

H(n)

H2

.f.

H 2

LIST OF SYMBOLS

(Cont.)

Wave number, cm -I

Wave number of Lyman-o llne, 8.22_ x l04 cm "I

Term value of the n th state of hydrogen (corrected), cm -1

Term value of the n th state of hydrogen, cm "l

Electron

Atomic hydrogen

Atomic hydrogen positive ion

Atomic hydrogen negative ion

Atomic hydrogen in nth quantum state

Molecular hydrogen

Molecular hydrogen positive ion
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TABLE I

Log K _s a Function of Temperature for the

Dinoci_tlon of Hydrogen (Ref. 2)+

T
I

298.16
3OO
_00

_00
60O

7O0
8oo

9o0
i000

1100

1200

1300
1_o

15oo
16oo

170o
18oo

19oo
2000
2100

71.2098 2200 4.5010 4200

70.7414 2300 4.0309 4300

51.7421 2400 3.5994
40.3099 2500 3.2018 4500

32.6669 2600 2.83_ 4600

27.1921 2700 2.4938 4700

23_0744 2800 2.1772 4800

19.8636 2900 1.8821 4900

17.2883 3000 1.6o64 5000

15.1755 3100 1.3482 5100

13.4105 3200 1.1059 5200
11.9135 3300 0.8781 5300

10.6275 3400 0.6635 5400
9.51o5 3500 o.461o 5500
8.5311 3600 0.2697 5600

7.6652 3700 0.0885 5700

6.8941 3800 -0.0832 5800

6,2029 3900 -0.2462 5900

5.5798 4000 -0.4012 6000

5.o151 41oo -0.5487

-0.6892
-0.8233

-0.9513

-1.0736

-1.1907

-1.3029
-1.4104

-1.5135
-1.6126

-1.7077

-1.7992

ol.8873
-1.9721
-2.0539

-2.1327
-2.2087

-2.2822

-2.3531
-2.4216

2O



TABLE II

I

Term Values Wn for Atcmic Hydrogen

I

3

5
6

!

W n

0

8.2259 x 1o4

9.7492 x 1o4

i.o_82_ x io5

1.o5292 x lO5

1.o6632 x io5

n

7
8

9
10

11

!

OJ n

i.o%J_o x 1o5

i.o7965 x Io5

1.o8325 x lO5

i.o8582 x 1o5

1.08772 x 105
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TABLE III

Coefficients ( bj ) for bf
M-

0

1

2

3

5
6

7
8

9
I0

2.6507956

-6.6500124

-3.9389309

2.7449O84 x 101

2.8881229 x lO2

-3.3298565 x 102

-3.1994226 x I03

1.1586356 x lO 3

2.0094356 x lO 4

-6.6921698 x 102

-7.5248539 x 104

ii

12

13
14

15
16

17
18

19

2O

-6.1852081 x 103

1.7455342 x 105

1.7449724 x 104

-2.51548o3 x lO5

-1.9A47658 x 104

2.1793403 x 105.

9.35145_3 x 103

-1.031635o x lO5

-1.3478633 x 1o3

2.0293272 X lO4

22



IV

, bf
Coefficients (bj)for _H2

0

1

2

3

6,,02,562

-3,8306'7
1.48658 x lo -1

-6,4432_.

-k.33887 x i01

1.14258 x lO1

2.57385 x i01

23



TABLE x7 a

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

I ATMOSPHERE FOR 200,O00°R AND 175,000°R

PwES_(_TM)

TEMP ¢G)
TEMP (w)

I.

20000..
111111.
(I,552_-U07

CNTNALPY 0,2643.007 (BTU/LR]
F_EE ENG .0.15BR*008 (bTU/LB)
LhTROPY 0,9261-005 (bTU/LR=R]

0,1468.004 (WCALIG)
-0,B821.004 (KCALIG)

0,9262.002 (CAL/G-K)

OHN PP_N (ATM)

1 n,74_2,006
2 n.2077-005
3 n,_898-005
4 P,3149-005
5 _,4763p005

TERM (1tC_)
O,

82259.
97494t

102837,
105341,

PPHT (ATM) 0.2253-004
PPM2 (ATM) 0,2_60-025

PPE (ATM) 0,5000*000
PPH" (ATM) 0,7439"013

IONIZATION POTENTIAL (IICP)
PAHTZTZON FUNCTION

NOSSELANU MEAN OPACITY (llCM)

107777,
0,6047*002
0,2601-007

WAVE NUMBER

(1/C_)

InO0,
%_00.
2non,

2FO0,
3000,

4000.
5nOD,
5_00,
60QO.
8n00.

1OriOn,

ABS CO WAVE NUMBEH ABS CO WAVE NUMBER
(I/CM) (1/CM) (1/CM) (IlCM)

0,377_'U02 11000. 0,1053=004 70000.
n,134U-U02 12000, 0,8674-005 75000.
O._46b'U03 13500, 0,6495"00.5 AO000,

0,3700"00_ _5000, 0,b069"00_ 90000,
n,2351-003 _0000, 0,2680-005 100000,
0,215_-003 250n0, 0,1528o005 1P5000,
0,6740-U04 27500. 0.1490"005 1_0000,
0.53_-004 30000, 0,1_21-005 175000.
0.432_-b04 40000, 0.0295-006 200000,
O,2_6U'U04 50000. 0,3736"U06 300000.
0,126_-004 60000. 0,_424-006 400000.

k_S CO
(ltCM)

0,1671-006
0,1413-006
0.1206-006
0,8999-007
0,69n3-007
0.2114-006
0,1369-006
0,9302-007
0,6606"007
U,2226-007
0.9968°008

PRES_{JTM)

TEMP (k)

TEMP (K)
DEN(P/_M3)"

11

175000.
97222,

0.6316-007

L_THALPY 0,2394.007 (BTU/LR)
FHEE ENG =0.1358"008 (_TU/LB)
_TROPY 0,9128-005 (BTU/LR=R)

0,1330"004 (KCALtG)
-0.7544-004 (KCAL/G)

0.9120-0n2 (CAL/G-K) •

OMN PP_N (¢TM)
1 n,12&8-O05
2 0.2502-005
3 n,7697-005
4 fl.4430-005

n,_670-005

TEMM (2/C_)
O,

62259,
97494.

102837,
105341,

PPMT (ATM) 0,3059"004
PPH2 (ATM) 0,5680-019

PPE (ATM) 0.5000*000
PFM- (ATM) 0,1788=022

IONIZATION POTENTIAL (I/CM) 10767R,
PAATITZON FUNCTION 0,4875.002
ROSSELAN_ MEAN OPACIT.Y (ltCM) 0,5344o007

WAVE NUMBER

(IlCM)

l_un.
1KOO,
2nOn,
2500.
300_,
4_00.
5no0,
5Kon,
6000.

I{_00.

kb5 CO
(1/CM)

n.5384-002
_,1921-u02
0,9600-U0_
0,5359-003
0.3410-u03
0.1680-U03

0,9907-b04
0,7B67-004

0.3_99-004
_,1880-u04

WAVE NUMBEH ABS CO WAVE NUMBER A_S CO

(I/CM) (I/CM) (I/CM) (]/CM)
11000, 0,1_84"004 70000, 0,_627=006
I_000, 0,1292"004 ?50on, 0.22_6-006
16500, 0.9_06-005 _0000, 0,_8-006
15000, 0.766_-005 _0000, _,1404-006
2UO00. 0,3914-005 100000, 0,_073-006
25000, 0,2_22"005 1_5_00, 0,4125-006
27500, 0,_358"005 I_0000, 0,?645-006
3(I000. 0,1934-005 176_00. 0,1790-006
4(;0_0. 0,9971"006 2_0000, 0,$264-006
bUO_O, 0,590_'006 300C00. 0,4206-007
60000, 0,3_22"006 400000, 0,1875-007
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TABLE 'P b

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

I ATMOSPHERE FOR 150,O00°R AND 125,000°R

P_ESF(ATP) 1. LhTNALPY
T[,P (_) 149999. _REE _NG
TEHp (_) 8335_. LkTROPy
DEN(_/_H3) 0.7371-U07

0.2146_007 (BTU/LP)
-0.1132"008 (UTU/LP)

0.8975*005 (bTU/LB'R)

0.1192"004 (KCAL/G)
"0,62_7"004 (KCAL/G)

0.F975"002 (CAL/_-K)

OHN PPkN (ATN)
1 n,2397_005
2 0,2318-005
3 0,4009-005
4 N,A499-0(15
5 0.9725-005

TEkH (1/CP)
0,

82259.
97494,

102837,
105341,

PPHT (ATH) 0.4306-004 PPE
PPH2 (ATM) 0.1238-014 PPN-

ZONZZATZON POTENTIAL "(1/CP)
PAfiT_TZON FUNCTZOh
ROSSELANU MEAN OPACXTY (IlCN)

(ATH) fl.fiO00eO00
(ATM) n.5043-012

107_47,
n._592+0P2
0.1293"006

WAVE NUHBEP
(1/CH)

lnOOo
1_00.
2noo.
2_0'n.
3nGn.
4O00.
5000.
5500,
6000,

8#00,
lonoo.

ABS CO
(1/CM)

0,_137o002
0,2921-002
0,1422-002
0,8241-003
0,5262"003
n,260_-003
0,1552°003
0.1235°003

0,1003"003
0,5062"004
n,298_o004

_kVE NUHBEH AbS CO _AVE NUHbER
(1/CM) (l/C,) tl/CH_
11000. 0.2_55-004 70000,
12000, 0.2087-004 75000,
13500, 0.1_88-004 _0000,
15000. 0.1243-004 _0000,
20000. 0,6_66"00_ 100000,

25000, 0.3779"005 1_5600,
27500. 0.4042"005 150000,
3f|O00. 0.3316-005 175_00.
40000, 0.1708-005 200000,
50000. 0.1008-005 300000,
b0000. 0._494-006 400000.

A,S CO
(1/CH)

0.4442o006
0.3738=006
q.3177-006
_,2351-006
0,17_9-006
0,91_0-006
0,5812-006

0,_742o006

0,901.2-007
0.40O9°007

PRES$(_TP)
TEHP (_)
TENP (_)
DEN(G/CH3)

1.

1249.99,
69444,

0,8845-007

[kTNALPY
FEEE LNG
ENTROPY

0,1897_007 (BTU/LB)
-0,9094-007 (_TU/LB)

0.8793_005 (BTU/LR-R)

0.10_4"004 (KCAL/G)
°0,5052*004 (RCAL/G)

0,8793*002 (CAL/G-K)

ONq PP_N (_TH)

2 0,4017-005
3 0,6593-005
4 n,1049o004
5 0.1557_004

TEkH (1/C_)
0,

82259_
97494,

102837,
105341,

PPHT (ATH) 0,6639-004 PFE
PPH2 (ATH) 0.,3366°014 PPN-

ZONZZATZOh POTENTZAL (1/CP)
PARTITION FUNCTZON

ROSSELANU HEAN OP_CZTY (1/CH)

(ATH) 0,5000*000
(ATH) 0._870=011

1fl7383,
0.2405*002
0.4117-006

_AVE NUH_E_
(1/C_)

ln00.
lq00.
2000,
2_00.
3nO0.
4000.

5_on.
bOOn.
t_nOno

l_nbn.

kBS C0
(S/Ce)

0,135_-001
nt4822-002
0,2363-U02
0,138U-002
n.8854-o03
0.4419-003
O,Eb64-O03
0.212o-003
n.173_,-003
0.8791-u04
n.b_8d-O04

_AVE NUNBLN ABS CO _AVE NU_ER
(1/C_) (I/CH) tl/CH)
11000, 0.4_62-004 70000,
12000. 0,3733-004 75000.
13500, 0,2845-004 _0000,
1_000, 0,Z231"004 90000.
20000, 0.1145"004 100000*
2_000. 0,6798°00_ 1_5000.
27500. 0,7_72-005 1_0_fl0.
_0000. 0.6457-005 175000.
4U000. 0.3_14-G05 200000.
50000, 0.1946-005 300000.
60000. 0.1245-005 400000,

A_S CO
(1/CH)

IJ,8458-006
0,7094-006
0,_0n9-006
0,4419-006
0,3342-006
_).7541-005
(,.1597-005
0.1064-005
_.7431°006
u.2418.006
0._073-006
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TABLE v c

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

I ATMOSPHERE FOR IOO,OOO"R AND 90,OOO OR

PRES¢(ATP) 1, LkTHALPY 0.1649.007 (BTU/LB)

TEMP (P) 100001. F_EE ENG =0,6923.007 (BTU/LB)
TEMP (K) 55550. ENTROPy 0,_572.005 (bTU/LR=R)
DEN(G/CM3) 0.1106-U0b

0.9160,003 (KCAL/G)

-0.3846,004 (KCALtG)
0.8572,00_ (CAL/OuK)

ONN PPkN (JTP) TEWM (l/UP) PPMT (ATM) 0.1157-003 PFE
1 fl,1674-004 O, PPM2 (ATM) 0,1251-013 PFM-
2 n.?9_b-On5 82259,
3 0.1207-004 97494. IONIZATION POTENTIAL (1/C_)
4 0.1868-004 102837, PARTITION FUNCTION
S n.2735.0n4 105341. ROSSELANU MEAN OPACITY (I_VCM)

(ATM) 0.4999,000
(ATM) 0.1022-010

107160.
0.1383,002
0.1788-0n5

WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER

(liCk) ($/CM) (1/CM) (I/GM) (1/CM}
1000. 0.3454°001 11000. 0.9429"004 70000*
2_00. 0.8981"002 22000. 0,7728"004 75000.
2000, 0.4499"002 13500, 0.5_01"004 80000.
2_00. 0.2622"002 15000, 0.4632"004 90000.
3flO0, 0,169%'Q02 20000, 0,2379"004 100000.
4000. 0.8527-003 25000. 0.2274-004 125000.

9n00. n,5229oU03 27500. 0.1_32-004 250000,
5_0_. 0,4_84"U03 30000_ 0.1b01°004 t?5000*
6000. 0,34t4-003 40000. 0,7640-005 200000_
8000, 0t174_'003 50000. 0,4441°005 300000,

10000, 0,1272-003 e0000, 0,2613-005 400000,

ABS CO
(1/CM)

0.1892-009
0.1580-005
0.1332-005
0.9715-006
0,7293-006
0,9677°005
0,6023°005
0.3977-009
0.2762-009

0,_927-006
0.395e0006

PRES_(ATM) 1. LNTHALPY 0.1549-007 (BTU/LB)
TEMP (R) 90008. FREE ENG =0.6071,007 (BTU/LB)
TEMP (W) 50008. ENTRURY 0.§467*005 (BTU/LRmR)
DEN(G/CM3) 0.1229-00b

0.8608*003 (KCAL/G)
-0,3373"004 (KCALIG)

0.8467*002 (CAL/Q'K)

OHN PPHN (ATM) TENM (2/CP) PPMT (ATM) 0.1542-003 PPE
1 n,P�_6-O04 O, PPM2 (ATM) 0.2484-013 PPM-
2 0,1109-00_ 82259.
3 0.1609-004 97494, IONIZATION POTENTIAL (t/CM)
4 n,_453-0o4 102837. PARTZTZO_ FUNCTION
5 n,3567-004 105341. ROSSELAN_ MEAN OPACITY (ltCM)

(ATM) 0.4999*000
(ATM) n.2390"010

107044*
0.1044"002
0.3387"005

WAVE NI_MBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER
(ltCM) (I/CM) (I/CM) (1/C_) (I/CM)

1000. 0,328b'U01 11000, 0.1338"003 ?0000,
1_00. 0,1209-001 12000. 0.1097-003 75000,

2nUO. 0.609_'002 13500. 0._382"004 80000.
250n. 0.3564-U02 1_000, 0.6581-004 g0000.
3POP. 0,2306"U02 21]000. 0.3377"004 100000.
4n0n, 0,116_-002 _5000. 0.3437-004 125000.
5n(l_, 0,7227-003 27500. 0,2767-004 1_0000,

5_00. 0.579U-003 30000, 0.2_64-004 1?5000.
6nOn. 0.473L,-003 40000. 0.1147-004 200000.
8n0_. 0.242_=003 50000. 0,6027-005 300000,

_0n00, _,166_-003 60000, 0,4174-005 400000,

A_S CO
(1/CM)

0.2793°005
0.2327-005

0.1958o005
0.1422-005
0.1064-009
0,19fl1-004
0,1176°004
U,77_7-005
(_,_380-005
0.1736-005
0.76o6-006
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TABLE _T d

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

I ATMOSPHERE FOR 80,O00°R AND 70,OOO°R

PRESS(ATe)
TENP (A)
TENP (_)
DEN(G/CN3)

_0

79999,
44444,

001382°006

(NTNALPY 0.1450-007 (BTU/LS)
FREE ENG *0,5230*007 (OTU/LB)
(_TROPY 0.8350*00S (BTU/LAeR)

0,BOS6*0n3 (KCAL/G)
o0,290S*0n4 (KCALI8)

fl,83S0+0f12 (CAL/0oK)

OHN PPHN lATH)
1 0,57190004

2 P,$5960004
3 0,2193-004
4 flm32790004
S fle47250004

T[HN (11C_)
O,

822590
97494_

1028570
109342,

PPHT (ATH) 0,21S6-003
PPH2 (ATM) 0,9903-013

PPE (ATM) 0,4999.000
PPH" lATH) 0,6344-010

IONIZATION POT(NTZAL (1/C_)
PARTZTZON FUNCTION
ROSS(LAND MEAN OPACITY (I/CN)

106907.
0o7941"001
0,6127"0n5

NAVE NUNBER
(1/C_)

10000
15000
20000
2500.
30000
40000
5000.

5SOO.
6000,
00000

1000n,

ABS CO MAVE.NUNBER AOS CO HAVE NUHBER
(I/CN) (1/CH) (1/C_) (I/CH)

004962"002 12000, 0.2903"003 70000,
0o1689"001 12000, 0.1627"003 750000
0,858_-002 13500, 0,1243"003 80000.
0.5036"002 15000. 0,9755-004 90000,
003269"002 200000 0,49950004 100000*

0.1660"002 25000, 0,9467"004 129000,
0.,1011o002 27500. 0.4394"004 150000.
0.83170003 30000. 0,3590"004 1750000
0.68|8°003 40000, 0.1605o004 200000.
0,3916J003 50000, 0,10360004 300000.
0.2461°003 60000. 0,6479"00S 400000,

a_S CO
(I/CH)

0o4311-009
0,35_1o005
0,30060005
002175-005
0,16_1"005
0041410004
0,25.51-004
0.16790004
0,1163-004
0,3748o009
0,1662=005

PR[SS(ATM)
TEHP (P)
TENP (K)
DEN(G/CH3)

le

70000,
36619,

O,lSIU-O06

(NTHALPY 0,1351*007 (BTU/LB)
F_EE ENG -0.4401-007 (BTU/LO)
(kTROPY 0,6217-005 (BTU/LB-R)

0,7503*0fl3 (KCAL/G)
-n.2445,004 (KCALIG)

0,8217,0fl2 (CAL/O-K)

OHN PPHN (JTH)
1 0,1313,003
S 0.2505-004
3 0,3200"004
4 0,4681-004
5 0.6667-004

TEAM (1/C_)
0,

822990
97494,

102837,
105341,

PPHT lATH) 0,3450-003
PPH2 lATH) 0,1710-012

PP[ lATH) 0,4910*0n0
PFN- lATH) 0.2092-0fl9

IONIZATION POTENTIAL (1/CP)
PARTITION FUNCTIO_
ROSSELANU MEAN OPACITY (ltCH)

106741,
0._254+001
0,1059"004

NAVE NUHO£A
(I/On)

1_00.
1S00,
2POrt.
2_On,
3n00,
4nOO.
5000.
5_00.
6nO_.
8_On.

10000.

ASS CO HAVE NUHBER ASS CO kAVE NUMBER
(1/CN) (1/CH) (I/CH) IllC_)

0o6042-001 11000. 0.3138-003 70U00.
002529°001 12000. 0,2_75"003 75000,
001272°001 13500, 0.1967"003 _0000,

007495"002 15000. 001_43"003 90000.
0.4080°002 20000, 0,7078-00a 100000,
0,261_°U02 25000, 0,9546°004 125000.
0,1584-002 27500, 0.7650-004 1_0000.
0v1273-002 30000, 0,6243-004 175000.
001042"002 40000. 0._111"004 200000.
0.538_'U03 90000, 0,1769°004 300000,
_.3094-003 60000, 0,1098-004 400000.

A_S CO
(1/CM)

,,7259-005
o,_014-005
o._034°009
U.3626-005
_,_694-005
(_.10_7=003
tj,6672-004
0.43_3-004
0.3034-004
i).Q771-009
_).4335°005
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TABLE 'P- e

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

I ATMOSPHERE FOR 60,O00°R AND 50,O00°R

PRESS(ATN)
TEMP (P)
TEMP (K)
DEN(G/CH3)

1,

59999.
33333.

0,1844-006

LNTHALPY 0,1251.007 (BTU/LB)
FREE [NG .0,3587*007 (BTU/EB)
ENTROPY 0,8052*005 (BTU/LB=R)

0,6948*003 (KCAL/G)
o0,1993-004 (KCAE/G)

0.8062*002 (CAL/G=K)

QHN PPMN (ATM)
0t3709-003

2 0,4261-004
3 0,4967-004
4 0,7013-004
5 0,9834*Q04

TERM (1/CM)

0,
82259,

97494=
102837,
105341,

PPHT (ATM) 0,6753°003
PPH2 (ATM) 0,8327-012

PP[ (ATM) 0,4997*000
PPH- (ATM) 0.9012-009

IONIZATION POTENTIAL ($/CP)
PARTITION FUNCTION
HOSSELAND MEAN OPACITY (leCN)

106532,
0,3641"001
0,1799"004

WAVE NUMBER
(1/CM)

%00n,
1500.
2000,
2500.
3no0,
4000,
5000.
5500.
6nOn,
8000,

$ono0.

ABS CO WAVE NUMBER ABS CO WAVE NUMBER
(1/CM) (I/CM) (ltCM) (1/CM)

0,t0t9*000 ttO00, 0,5377-003 ?0000,
0,3974°002 12000, 0,4411=003 75000,
0,20t2=001 13500, 0,3367°003 80000,
0,1192-002 15000, 0.2639-003 90000,
0,776_'002 20000, 0.1340°003 100000,
0,43[2"002 2_000. 0.2850*003 225000,
0,2590=002 27500, 0,2479"003 250000,
0,2084"002 30000. G.2202"003 175000.
0,17e_°002 40000, 0.5918*004 200000",
0.8841"003 50000, 0,3330"004 300000.
0,6670"003 60000, 0,2048=004 400000,

ARS CO
(l/ON)

0,1344-004
0,1110-004
0,9268-005
0,6647=00§
0,4923"005
0=3979=003
0,2191"003
0,1438=003
0,9947-004
0,3204°004
0,_42_°004

PRESS(ATM)
TEMP (R)
TEMP (K)
DEN(G/CH3)

1,

50000.
27778.

0,22L5°006

£NTHALPY 0.2150,007 (BTU/LB)
FREE £NG .0.2789-007 (_TU/LB)
_NTROPY N.7877-005 (UTUIL_-R)

0,6387*003 (KCAL/G)
°0,1549"004 (KCAL/G)

0,7877"002 (CAL/G-K)

OHN PPHN (ATM)
% _,1422-002
2 0,8029-004
3 0,8207-00_
4 0.1106"003
5 0,1518-003

TENM (I/CM)
O.

82259.
97496,

$02837,
105341,

PPHT (ATM) 0.1874-002
PPH2 (ATM) 0.8971"011

PPE (ATM) 0,4991*000
PFH- (ATM) 0,_733-008

IONIZATION POTENTIAL (1/CP)
PARTITION FUNCTION
HOSSELkNU MEAN OPACITY (IlCM)

106260.
0,2637"001
0,3377-004

WAVE Nt)HPER
(I/CM)

1_00.
1500,
2000.
2500,
3000.
4000,
5000.
5500°
6000,
_00,

JO00.

ABS CO NAVE NUMBEW ABS CO WAVE NUMBEA
(1/CM) (I/CM. (t/CH) (1/CM)

0,1782"000 %%000. 0.%021-002 70000.
0,6824"001 12000, 0,8371"003 75000.
0,34i2"001 1_'._i0, 0.6378-003 80000.
0,2074-002 _.dO0. 0,4987"003 90000.
0.1360"001 200_0. 0.2_09°003 100000.
0.7722=002 25000, 0.4107"003 225000.
0,4656"002 27500, 0,3_70"003 _50000,
0,3750"002 30000, 0,2046"003 175000*
0,3077"002 40000, 0,1_81=003 203000,
0,1594"002 50000, 0,7113=004 300000,
0,126_'_02 60000, 0,_30"004 400000.

ARS CO
(1/CM)

0,_8_0-004
0.2322-004
0,1934-004
0,_382-004
0.1020-004
0,1644°002
0.1005-002
0,6591-003
0,4558-003
0,1468o003
0.65_4°004
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TABLE "P" f

THE COMPOSITION, OPACITY, AND

PROPERTIES OF HYDROGEN AT A

I ATMOSPHERE FOR 40,O00°R

THERMODYNAMIC

PRESSURE OF

AND 30,OOO°R

PRESS(ATN)
TEMP (P)
TKNP (K)
DEN(G/CH3)

10

40000.
22222.

0.2792"006

(kTHALPY 0.2038*007 (BTU/LB)
FRE( £NG "002022*007 (BTU/LB)
(NTROPY 0.7624*005 (BTU/LB-R)

0.5767*003 (KCAL/G)
-0.2118-004 (¢CAL/G)

007624*082 (CAL/G-K)

OHN PPMN (ATe)
2 0,9500-002
2 0,1865-003
3 0,1969-003
4 _,1969-003

5 002309-003

TERM (1/ON)
O,

62259,
97494,

102837,
105341,

PPHT (ATH) 0o1035-001
PPH2 (ATM) 0,4523-009

PP[ (ATM) 0,4948*000
PPN- (ATM) n,7237-007

IONIZATION POTENTIAL (1/C_)
PARTITION FUNCTION
ROSS(LAND NEAN OPACITY (IlCM)

10_A9_0
0,2161"0n1
000829-004

NAVE NUMBER
(1/C,)

1000. .
2S00.
2000.
2500.
30000
4_000
5000,
5500.
6000,
00000

10000.

ABS CO HAVE NUMBER ABS CO HAVE NUMBER
(L/CM) (I/CM) (I/CM) (ltCM)

003309*000 110000 0.2273"002 70000.
001319*000 120000 001059"002 790000
0.6766"001 13500, 0.14110002 80000.
0.4012°001 15000, 001099"002 900000
0,2668"001 20000. 005453=003 100000.
0,1574"001 250000 0.1163"002 1290000
0,9516"002 275000 0.9205"003 150000.
0_7671-002 30000, 0.7404-003 175000.
0,6295o002 40000. 0.3911-003 200000.
0032_6-002 50000. 0.1920-003 3000000
0,2026"002 60000. 0.1157"003 400000.

ABS CO
(1/_e)

0,7480-004
006144-004
005112-004
0.3_40-004
0,26_4-004
001384-001
0,0450-002
0.5941-002
003832-002
0,1234-002
005477-003

PRESS(ATN)
TEMP(R)
T(MP (K)
DEN(G/CH3)

1,

30001.
26667.

no4200-U06

(_THALPY 0;7780*006 (BTU/LB)
FREE ENG -001271*007 (bTU/LB)
(NTROPY 0.68_1-005 (8TU/LBmR)

0.4322,003 (KCAL/G)
-007063*003 (WCALtG)

0.6631-002 (CAL/R-K)

OHN PP_N (ATV)
2 001400*000
2 _04620-003
3 0o2791"b03

4 n.312B-O03
5 n.2573.003

TEkH (I/GP)
O,

82299,
97494,

102837,
105341,

PPHT (ATM) 0.14136000
PPH2 (ATM) 0,1949-006

PPE (ATM) 0.4293,0n0
PPH- (ATH) 0.2146-005

IONIZATIUN POTENTIAL (IlCP)
PARTITION FUNCTION

ROSSELkNC HEAN OPACITY (1/CM)

1095440

0.2019,0nl
0.3570-0n3

NAVE NUMBER
(1/C,)

1000..
1_00.
2nO0.
2_0n.
3nOn,
4NOn.
5nnno
9500.
6PO_,

10_00.

ABS CO NAVE NUMBER ABS CO NAVE NUMBER
(1/CM) (I/CM) (I/CH) (1/C_)

0.6069-000 11000. 0.5066-002 70000.
0.2391+000 12000. 0.4132-002 75000.
001240*00C 16500. 0.3123-002 _0000.
0.7466-001 15000. 0.2422-002 g0000.
N.SB4.6"O01 20000. 0.11_6"002 100000.
O.308U-U01 _50n0. 0.3777"002 125000.
0.1864o001 _7500, 0.2964°002 1_0000.
0.1501"001 30000. 0.2367"002 175000.
0.12310001 40000. 0.1098"002 200000.
0,6338-002 50000, 0,5933-003 300000,
0.6318-_02 60000. 0.3556-003 .400000.

APS CO
(1/CM)

0.2300o003
0.19_1o003
0.1752-003
0.1140-0_3
0.R332o004
_._6_5-0_0
(I01645,000
0._079,000
0.74_1-001
0.24n3-001
0.1066-002
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TABLE _ g

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

I ATMOSPHERE FOR 26,000°R AND 23,0000R

PR£SS(ATM)
TEMP(R)
TEMP (K)
DEN(G/CM3)

1.

25999.
14644,

0,5974-006

E_THALPY 0.914B,006 (BTU/LR)
FREE ENG -0.1011-007 (BTU/LB)
ENTROPY Q.Sb67*OOS.(_TU/LB=R)

0.2860*003 (WCkL/G)
-0,9614.003 (_CAL/G)

0.5867*002 (CAL/G-K)

OMN PPNN (ATM)

t n,4038.000
2 ne=468PO03
3 0.2204°003
4 0,_302"003
9 0.2309"003

TERM (1/¢M)
O.

82259.
97494.

102837.
105341.

PPMT (ATM) 0,4049*000
PPM2 (ATM) 0.2682-009

PPE (ATM) 0.2979e000
PPM- (ATM) 0.6649-0n9

IONIZATION PUTENTIAL (I/CM)
PARTITION FUNCTION
ROSSELAN_ MEAN OPACITY (I_CM)

109807.
0.2006"001
0.9482=0n3

WAVE NUMBER
(1/CM)

lnUO.
150_.
2PO0.
2K00.
3nO0.
4n Off,
5_00.
5500.
6flO0,
BnO0.

10000.

AB5 CO WAVE NUMBER ABS CO WAVE NUMBER
($/CM) (1/CM) (1/CP) (1/CM)

0,4677+000 _1000. 0.4_79"002 70000.
0.1865"000 12000. 0.3746"002 75000.
0,9751-001 13500. 0.2e46-002 BOO00.
0,5891-001 15000. 0.2219-002 90000.
0.4780"001 20000. 0.1110"002 100000.
0.293_'U01 _5000, 0.4239"002 1_9000,

n.1935"001 27900. 0.3320"002 1_0000.
0,1236"001 30000, 0,2646-002 179000.
0.1014-001 40000. 0.1226-002 200000_
0.524e-002 50000, 0,6659-003 300000.
0,5695-002 60000. 0,4027-003 400000.

ABS CO
(1/CM)

0.2662-003
0.2322-003
0,3831-003
0.1507-003
0.1013-003
0.8967*000

0._475.000
0.3500*000
0,_463*000
0.7998-001
0.3548-001

PRESS(JTM)
TEMP (g)
TEMP (K)
DEN(GlUM3)

1.

23000.
12770.

0,_06_-006

ENTHALPY 0.3356*006 (BTU/LB)
FREE ENG -0.8431*006 (eTU/LB)
ENTROPY 0.9125"005 (UTU/LB=R)

0.1869,003 (KCAL/G)
-0.4684-003 (KCALtG)

0._125-002 (CAL/G-K)

OHN PPNN (ATe)
1 0,6780*000
2 0.?578-003
3 _,_044.003
4 n.I017-003
5 0.1198-003

TEHM (1/GM)
O,

82299.
97494.

102837,
105341,

PPNT (ATM) 0.6786*000
PPM2 (ATM) 0.1247e004

PPE (ATM) 0.1607,000
PPM- (ATM) 0.8860-00_

IONIZATION POTENTIAL (I/CP)

PARTITION FUNCTION
ROSSELANU MEAN OPACITY (IlCM)

10641_.
0.2002"001
0,5220_0n3

WAVE NIIMREG

(IlCM)

1nOn.

1_On,

2non,
2qUn.

3no_,

4nO_.
500n,

9_On.
6nOn,
,no0,

1'nO_,

AB_ CO
(1/CM)

0.1963_000

0,_614-001
0.4541-_01
0.2761-001

0.1_37"001
0,_23_'001
_,750_-U02
_,_053-002
0,496b-U02

_,_630-U02
n.3103-00_

WAVE NUMBER ABS CO WAVE NUMBER

(I/CM) (1/_M) (I/CM)
11000. 0.2622-002 70000.
12000. 0.2087-002 75000.
13500. 0.1614-002 FO000.
IbO00, 0,I_B2-002 90000,
20000, 0,0_03-003 100000.
26000, 0._23-002 1_5000.
27500. 0.2Z12-002 1_0000.
30000, 0,176A-002 17500_,
40000, 0,BZ71-003 200000,
bUO00. 0,4664°003 300000,
60000, 0,2_26-003 400000,

ABS CO
(I/CM)

0.P019=003
0.2134-003
0.B609-003
0,_699-003
0.B762-004
0.1702"001
0.1039,001
0.6614,000
0.4712,000
0.1516-000
0.6734-001
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TABLE -v- h

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

i ATMOSPHERE FOR 20tOOO=R AND 16,000°R

PRESS(ATe) 1. (kTHALPY
T(MP (R) 20000. FR(( ENG
TEMP (K) 11111. (NTROPY
D(N(G/CH3) 0.1040o005

0.2323*006 (BTU/LP)
00.6956*006 (BTUILS)

0,4_40.005 (BTu/LB*R)

0.1291-0n3 (¢CAL/G)
-0.3864.003 (¢CALtG)

0.4640*002 (CAL/G-K)

OHN PP_N (ATM)
1 n.8813.000
2 0.8391-004
3 N.2614-004
4 0t2376o004
S 0,2626-004

TERM (l/C,)
O.

82299.
97494.

102637.
10934t.

PPHT (ATM) 0,8615*000 PF(
PPH2 (ATe) 0,4057-004 PPH-

IONIZATION POTENTZAL (IlCP)
PARTITION FUNCTION
ROSSELANO MEAN OPACITY (1tC_)

(ATH) _,_9_3-0nl
(ATM) 0.h6_8-009

107P69.
0.2000.001
0.28_0=0f13

MAV( NUMBER AB$ CO NAVE NUMBER
(1/CM) (l/C,) (1/CM)

1000, 0.4689"001 11000,
1900. 0.1901"001 12000.
20On. 0.1137"001 13500.
2900. 0.6970"002 29000.
3000. 0,4666"002 20000.
4000, 0,2465°002 25000,
5000. 0.1998"002 27500,
9900. o.1615-oo2 3ooo0.
6000. 0,1327"002 40000.
8000. 0.7626-003 90000.

10000. 0.9913"003 60000.

ABS CO WAVE NUMBER A"S CO
(1/CM) (ltCH) (I/CH)

0.8328-003 70000. 0.1_30-003
0.7124-003 ?5000. _.?055-003
0.5781-003 _0000. 0.1697-002
0.4800-003 90GO0. 0.2147-003
0.2890"003 100000. 0.72n6o004
0.1967-003 1_9000. 0,2544+001
0.8770"003 190000. 0.1554.001
0,7049"003 175000. 0.1019"001
0._404"003 200000. 0.7045.000
0,1956-003 300000. U,_269.000
0.1302"003 400000. 0.1007-000

PRESS(ATN) 1. [NTHALPY
TEHP (R) 16000. ¥R(( ENG
TEMP (K) 8669, [kTROPY
D(N(G/CN3) 0,1372-005

0.1799"006 (8TU/LB)
-0.5165"006 (BTU/LB)

0.4324*005 (BTU/L�=P)

0.9748"002 (XCAL/G)
-0.2869"003 (KCAL/G)

0.4324"002 (CAL/G*K)

OHN PPXN (ATM)
t 0,9846*000
2 0,6511-009
3 fl,1244-005
4 fl,93t6-006
5 0,9706-006

TERH (1/C_)
O.

82259.
97494.

102637.
105341.

PPHT (ATe) 0,9846*000 PP[
PPN2 (ATe) 0.1780-003 PPX=

IONIZATION POT(NTIAL (IICP)
PARTITION FUNCTION
ROSSELAJID MEAN OPACITY (ItCM)

(ATM) 0.7602.002
(ATM) 0.2031-005

106424.
0.2000.001
0.6511o004

WAVE NUNBEP
(1/CM)

1000.
1900.
2000.
2900.
3n00,
4000,
9000.
9900.

6000,
8nO0.

_0000.

ABS CO
ClICk)

0.3249=002
0.1387°002
0.79|8-003
0.4794-003
0.3244°003
0.1949-_03
0.121o-003
0.9929-004

0.1021"003
0.8758°004
0,893_'004

WAVE NUMBER
(1/C_)
11000.
12000.
13500.

15000.
20000.
25000.
27500.
30000.
40000.
50000.
60000,

ABS CO MAV( NUNBEA
(1/C_) (I/CM)

0.1125-003 ?0000.
0,1064"003 75000.
0.9762"004 _0000.

0,_917"004 gO000.
0.6583"004 100000.
0.5058-004 175000,
0.1154-003 190000.
0.9_67"004 175000.
0.5261"004 200000.
0.3680"004 300000.
0.3631-004 400000.

A_S CO
(1/c_)

0.9539-004
0.2799-003
0.3207-002
0.3429o003
0._2_5-004
0,35_4.001
0.2170.001
0.]4_3.001
fl.9840-000
0.3169*000
0.14_6*000
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TABLE 3T_i

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

I ATMOSPHERE FOR 13,000°R AND IO,O00°R

PHES_(AT_)
TEMP (_)
TEMP (K)
DEN(_/rM3)

1.

1300U,
722_.

n,%?Ol-U05

LkTHALPY 0.1560,006 (BTU/LB)
FREE LNG -0.3887,006 (8TU/LB)
b_TROPY 0.4190,005 (BTU/LBmR)

0.8665*002 (KOALtQ)
-0.21S9"003 (KCAL/Q)

0.4190*002 (CAL/QmK)

OHN PPPN (_T_)

1 n.0978"000
2 0.3054-006

3 0,3304-007
4 0._076-007

5 0._973-007

TEHM (1/_)
O,

82259,

97494,
102837,
105341,

PPMT (ATM) 0.9978,000

PPM2 (ATM) 0.7800-003

PPE (ATM) 0,7289"003
PFH" (ATM) 0,41_8"006

IONIZATION POTENTIAL (t/CP)
PARTITION FUNCTION
ROSSELAN_ MEAN OPACITY (1ACM)

_09092,
0.2000,001
0.1425-004

WAVE NUNB[R
(1ICY)

1nO0
1_00
2nOn
2_00
3non
4nO0

5noo
55on
600o

8noo
lo0on

AB$ CO WAVE NUMBER ABS CO WAVE NUMBER

(1/CM) (1/CM) (1/CM) (1/CM)
0,3171"003 11000. 0.1938-004 ?0000,
0,1400"003 1_000, 0,2035"004 75000,
0.7841-004 13500, 0.1987-004 80000,
0,5001"004 15000. 0,1_88=004 90000.
0,3464-004 20000, 0.1494-004 100000,
0,1990-004 25000. 0.1_01"004 125000.
0.126_'004 27500. 0.1b05"004 1_0000.
0.10a0"004 30000, 0.1333"004 175000,
_.B77b-g05 40000. 0,1027-004 200000,
0,1432-004 50000, 0,1318e004 300000,
OelBiT"g04 6U000. 0.3006"004 400000.

A_S CO
(1/CM)

0.1275o003
0,4178o003
0.4974-002
0.5217=003
0,1193"003
0.4438.001
0,2712.001
0.1779.001
0,1229-001
0.3952,000
0,1753.000

PRESR(ATM)
TEMP (R)
TEMP (K)
DEN(n/rM3)

1.

10001.
5556.

0.222_-005

EKTHALPY 0,1392"006 (BTU/LB)
FkEE ENG -0,2653"006 (BTUtLB)
ENT.RUPY 0.4045_005 (BTU/LB-R)

0.7734*002 (KCALtG|
-0.1474,003 (KCAL/G)

0,4045*002 (CALtR-K)

OHN PPPN (ATM)
1 P.O971-000
2 0.2231-008
3 0,¢716-010
4 n.4331-010
5 n.3538-010

TERM (I/CM)
O.

82259.
97494.

102837.
105341,

PPMT (ATM) 0.9921.000
PPH2 (ATM) 0.7850-002

PPE (ATH) 0,1911-0_4
PPH- (ATM) 0.2996-007

IONIZATION POTENTIAL (I/CP)
PARTITION FUNCTION
RnSSELAND MEAN OPACITY (IlCM)

109500.
0.2000,001
0.15_3=005

WAVE NUMBER
(ltCM)

lP00,
1500.
2nOn.
2=J00.
3noil.
41101_.
5t'_0 n.
5=;00 o
6110n.

80_0,
tOr_O0,

ABS CO
(1/CM)

0,1297°004
0.576_'00b
0.3241"005
0,P074"005
O_144U'U05
0,_109"006

0,521_°006

0,4321"b06
0.3647-U06
0,1Ibm-u05
O,lbTO-U0_

WAVE NUMBER ABS CO WAVE NUMBER

(IlCM) (IlCP) (IICM)

11000, 0.1798-005 70000,
12000. 0.1853-005 ?5000,
13500, 0.1_58-C05 _0000,
15000. 0,1_09-005 90000.
20000, 0.163u-005 100000,
2_000, 0.1701-005 1_5000.
27500, 0,1V05-005 15000_.
30000. 0.2168"005 1?5000,
40000. 0.4696-005 200000.
50000. 0.1_70"0_4 300000,
60000, 0.4433"004 400000,

ABS CO
(ltCM)

0.20_9o003
0._951-003
0.8318-002
0,8702-003
0.1974-003
0._809,001
0,3579_001
0o_353,001
0.1609,001
0.5108"000
0._26_-000
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TABLE I.j

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

I ATMOSPHERE FOR 7,000°R AND 5,000°R

PR£SS(ATN)
TENP (R)
TEMP (K)
DEN(G/CM3)

10

7000.

3889,
0,4080-009

ENTNALPY 0,0056*005 (BTU/LR)
FREE ENG m0,1949-006 (BTUtLR)

ENTROPY 0,3363*005 (BTU/LR-R)

0,4475*002 (_CALtG)
°0,8604*002 (KCAL/G)

0,3363*002 (CAL/G-K)

OHN PPNN (ATM)
1 O,?OS8*O00
2 0,1720-012
3 0,_381-014
4 0,3403-019
9 0,2109-019

TEHM (1/CV)
O,

82299,
97494,

102837.
109341,

PPHT (ATH) 0,7056*000 PFE (ATH) 0,2290=0fl7
PPH2 (ATH) 0,2942*000 PPH= (ATe) 0,12_9-009

_ONZZATZON POTENTZAL (ltCP) 10969Q,
PARTITZON FUNCTZOk 0._000.001
ROSSELAND NEAN OPACITY tllCM) 0,41_4-0nB

NAVE NUHBER

(I/CM)
1000,
1_00,
2000,
2_00,
3000,
4000,
9000,
5_00,
6000.
OflO0.

10000,

ABS CO
(1/C_)

0,83E6-011
0.3840o010
0,11|6-009

0,2562-009
0,4966o009

.0,1312-000
0,3004o008
0,4169-008
0,_600-008
0,2061"007
0,4013-007

NAVE NUMBER ABS CO NAVE NUMBER A_S CO

(1/CM) (1/C_) (1/CM) (1/_e)
11000, 0,9224°007 ?0000, 0,23n8o003
12000. 0.6661°007 79G00. 0.76_3o003
13500. 0,9349=007 80000, 0,9197-002
19000, 0,1283"006 90000, 0,96_9o003
20000. 0,3298"006 100000. _,_1_1=003
29000, 0,7156-006 1_5000, 0,]019-002
27500, 0,1020=009 1_0000, 0,79_2-001
30000, 0,1424-005 179000, 0,_1-001
40000. 0,4767-009 200000, 0,28_7-001
50000. 0.1469o004 300000, 0.91o1-000
60000. 0.4668o004 400000, 0,_3_2.000

PRESS(ATM)
T[NP (R)
T[MP (K)
D[N(GtCN3)

10

9000,
277e,

0,e922=005

EkTNALPY 0,2102-005 (BTU/LR)
FREE ENG -0,1023-006 (_TUILR)
kNTROPY 0,2467*005 (DTUILR=R)

0,1168.00_ (_CALIG)
-0,968_*00_ (_CAL/G)

0,_467-0n_ (CALtG-K)

OHN PPHN (ATM)

1 _,726S'001
2 fl,9189"019
3 0,7742"022
4 0,86_3-023

5 003696"023

TERM (liCe)
O,

82299,
97494,

102837,
109341,

PPHT (ATe) 0,7269°001 PPE (ATH) 0,1449-011
PPH2 (ATe) 009273*000 PFHo (ATH) 0,4494°014

ZONIZATZOh POTENTZAL (I/CP) 109_7_,
PART_TZON FUNCTZON 0,2000-001
ROSSELANO HEAN OPACZTY (I/CM) 0,1170°0fl9

NAVE NUMBER
(I/CN)

1000,
1_00,
2000.
2_00,
3600,
4PO_,
9_0_.

550_,
)nO0,

8O00,
10n00,

kBS CO
(1tee)

0,6194°012
0,2820-011
0,_097=011
0,1786-010
0,3387"010
0,9073"010
0,1912"009
0,261_"009
0,3481°U09
0._§94o009
0,1822"008

NAVE NUHBER ABS CO _AVE NUMBER A_S CO
(l/C°) (1/Ce) (I/CH) (IlCH)
11000. 0,2483°008 ?OGO0, _,133_-004
12000, 0,3298°008 75000, _,4456-004
1_500. 0.4_60-008 80000, _,S333-003
15000, 0,6¥01°008 90000, _._579°004
20000, 0,1646-007 100000, 0,12_9-004
25000, 0,4115-007 1_900fl, 0.1994-002
_7900, 0,5_82o007 1_0000, 0,1_7-002
30000, 0.6_32°007 279000, 0,1'_1-002
40000, 0.2763-006 200000, (*,5999-001
90000, 0.8518-005 300000, _.74_1o001
60000. 0,2623-009 400000. 0.33_90001
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TABLE _ k

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

I ATMOSPHERE FOR :5000 OR

PRESS(ATH) 1.
TENP (_) 3001,
TEHP (K) 1667.
DEN(n/CH3) 0,1474-004

(NTNALPY 0,8972*004 (OTU/LQ)
FNEE (NQ *0,5644.005 (_TUtLB)

CNTROPY 0,2100"005 (BTU/LB*R)

0,4985*002 (¢¢AL/G)
*0,3136.002 (KCAL/Q)

0,2280"00_ (CALIQuK)

OHN PPNN (ATM)
2 n.1072-003
2 0.0000.000
3 0.0000.000
4 0.0000,000
S 0.0000,000

TENM (1/GM)
O.

82299,
97494,

102837.
109341.

PPHT (ATH) 0,$072-003
PPH2 (ATe) 0,9999.000

PP( (ATN) 0.n000,000
PFH- (ATe) 0.0000*000

IONZZkTION POT(NTZAL (IlCH) 109679.
PARTITZON FUNCTZON 0.0000,000
ROSSELAND HEAN OPACZTY (tlCM) 0.10_5-012

MAVE NUHBER
(2tCH)

lflOn.
2_On.
2nO0.
2KOO.
3flOn°

4_00.
SnOrt,
5_00,
6n00.
6nO0.

tOnO0.

ABS CO
(I/CH)

0,223_-014
0,998Uo014
0,259_-013
n,550_-013
0,1004-U12
0.2541-012
0,5150*012
0,6963-012
0.9_8=012
0.2271=011
0.4629=011

HAVE NUHBER ABS CO WAVE NUMB(R ABS CO
(1/CN) (1/CH) (ltCM) (I/CH)
11000, 0,6294-011 ?0000, 0,33R3-007
12000, 0,6352"011 75000. 0,11_6-006
13500, 0,1229"010 80000, 0,1346o009
15000, 0.174_'010 90000* 0,1410-006
20000, 0,4666=010 100000, 0,3197-007
25000, 0.1040"009 125000. 0,3433*002
27500, 0,1487"009 190000* 0,3479*002
30000, 0.2081"009 175000. 0.2930*002
40000, 0,6983"009 200000, 0,9637.001
90000, 0.2153"008 300000, 0,1840-003
60000, 0.7135"008 400000. 0.8164-004
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TABLE "VT" a

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

2 ATMOSPHERES FOR 200,O00°R AND 175,000°R

PRESS(ATN) _,
TE_P (R) 20000U.
TEMP (K) 111111.
DEN(G/CM3) 0,1106-006

[kTNALPY 0.2643,U07 (_TU/LB)
F_EE ENG -0.1933-008 (uTU/LP)
ENTROPY 0.8989*005 (_TU/LReR)

n.1468"004 (KCAL/G)
o0.8919-004 (KCALIG)

0.8989*002 (CAL/G-K)

ONN PP_N (ATN)
1 n,2960-009
2 n.4082-009
3 0.7940_005
4 0,1251*004
9 no1691-004

TERN (1/C_)
O,

82259.
97497.

102090.
105391,

PPNT tATH) 0.6636-004
PPH2 (ATH) 0.2481-014

PPE (ATH) 0.1000-001
PPH- (ATM) fl.5911-012

ZONIZATZO_ POTENTIAL (IlCP)
PAkTITION FUNCTION
ROSSELAND HEAN OPACTTY (I/CN)

107257,
0.4483"0n2
0,1034"0fl6

NAVE NUMBER
(1/C_)

InO0.
1500.
2000.
2500.
3flO0.
4000.
5nO0,
5500,
6nO0,
8000.

10000.

ABS CO NAVE NUNBER ABS CO WAVE NLIHBER
(1/CM) (1/CN) (liCe) ¢1tCM)

0,1510"001 11000, 0.4_10"004 10000.
0,5359-002 12000. 0.3428-004 ?5000.
0,2597-002 13500. 0.2597"004 _0000,
0.1482"002 15000. 0.2027"004 90000.
0,9402-003 20000. 0.1031-004 100000.
0,460H-003 29000. 0.7399-009 1P9000,
0.269_-003 27500. 0.9V90-009 1_0000-,
0,2139-003 30000, 0.4876-005 175000.
0.1781-003 40000, 0.2_13-005 200000.
0.8657*004 90000. 0.1491"009 300000.
0,5276"004 60000, 0,9674"006 400000,

A_S C_
(1/C_)

0,6671"006
0,9638=006
0.4811-006
_.3_V2-006
U.27_5-006
n._4n5=O06
0.54_9-006
0,3608-006
0,_6P6-006
0.8851-007
0,39_3-007

PRESS(ATN)
TEHP (e)
TEMP (_)
DEN(G/CH3)

2,

179000.
97222.

0,1264-006

£NTNALPY 0.2394*007 (BTU/LB)
FREE ENG =0.1310-008 (BTu/Lg)

_NTROPY 0.UB92"009 (bTU/LB-R)

0.1330-0n4 (eCAL/G)
-0.7277-0n4 (KCAL/G)

0.8B52,002 (CAL/G-K)

OHN PP_N (ATM)
1 0,5030-005
2 0,5957-009
3 0,S070-004
4 0,1757-004
5 fl,2644-004

TERH (1/C_)
O.

82259,
97497,.

202850,
105391,

PPNT (ATe) 0,9014"004
PPH2 (ATH) 0,4930-014

PPE (ATN) 0.I000-001
PPN= (ATH) 0.1418-011

IONIZATION POTENTIAL (I/CP)
PARTITION FUNCTION
ROSSELAND _EAN OPACITY (IICN)

107124.
0,_584"0_2
0.21_1=006

NAVE NUNPER
(I/CH)

1000.
1500.
2n00.
2500.
3000.
4000,
5nO0.
550_.
6000,

8_00.
l_nO0.

iiS CO NAVE NUHSER ABS CO NAVE NUMBER
(LtCM) (IlCM) (I/CH) (I/CH)

0.21_4"001 11000. 0.6_32"004 ?0000,
0,7682-002 12000. 0,9164=004 79_00.
0,3742"002 13500. 0,3919"004 _0000.
0,2144"002 15000. 0,3064"004 90000,
0,1364"002 20000. 0,1964*004 100000.
0,671_-003 25000. 0,1168"004 1_9000.
0,3962"003 27500. 0.9407"009 150000.
0,3146-003 30000, 0,7715-005 175000,
0,2_50"003 40000, 0.3977"005 200000*
0.1279"003 50000. 0.2_96"005 300000;
0,7921°004 60000, 0.1924"005 400000.

A_S CO
(14CN)

0,1048.005
_.8638-006
_,7_28-006
U,5599-006
_,4279-006
u.1638-005
",I090-00_
_),71_5-006
0,5018.006
_,1670-006
G,7442-007
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TABLE "Vl" b

THE COMPOSITION, OPACITY, AND

PROPERTIES OF HYDROGEN AT A

2 ATMOSPHERES FOR 150,O00°R

THERMODYNAMIC

PRESSURE OF'

AND 125,000°R

PRES_(ATM) 2.
TEMP (R) 149999.
TEMP (K) 83330.
DEN(G/CM3) 0.1474-006

ENTHALPY 0.2146.007 (BTU/LB)
FREE ENG -0.1090,008 (BTU/LR)
ENTROPY 0,8e99-005 (bTU/LB*R)

0.1192,004 (KCAL/G)
-0.6057*004 (KCAL/G)

0.8699*002 (CAL/Q-K)

OHN PP_N (JT_)

1 _.9596-005
2 0.9278.005
3 0.1605P004
4 0.2601t004
S 0.3890-004

TEHM (1/C_)
O.

82259.
97497,

102850.
105391t

PPHT (AT,) 0.1285=003
PPH2 (ATe) 0.1102-013

PFE (ATM) n,9999.0nO
PPH- (ATH) 0.4037"011

IONIZATION POTENTIAL (ltCP)
PARTITION FUNCTZON
ROSSELAND MEAN OPACITY (IlCM)

106959t

0,2677+002
0._176-006

HAVE NUMP[_
(1/C_)

1000.
1500.
2600.
2500.
30On.
4n00,
5n00.
5500.
6000,
8000,

10000.

ABS CO NAVE NUMBER ABS CO HAVE NUMBER
(I/CM) (1/CM) (I/G_) (1/CM)

0t3255-001 11000. 0.1022-003 ?0000.
_.1168-001 12000. 0._349-004 75000.
0.5729"002 13500. 0,6350=004 80000,
0.3290"002 15000. 0,4972=004 90000e
0.2105o002 20000. 0,2546=004 100000,
0.1043"002 25000, 0,2006"004 125000.
0.620_-003 27500t 0,1617-004 1_0000,
0.494U=003 30000, 0,1327-004 175000.
014013"003 40000. 0,6_32"005 200000,
0.2025-003 50000, 0,4034-005 300000,
0,1270-003 60000, 0.2_9_-005 400000.

ARS CO
(I/CM)

0.1777-005
0.]496-005
o.1271-005
0,9407o006
0,7156-006

0,3663-005
().23_6-005
0,1563-005
0.1097-005
0,3607-006
0.1603-006

PRESS(ATe)
TEHP (P)
TEMP (K)
DEN(_/CM3)

124999.

69444,
0,1769-006

[kTHALPY 0,1897+007 (BTUtLB)
FREE ENG -0,8750+007 (BTU/LB)
ENTROPY 0,8518+005 (UTU/LB=R)

0.10_4,004 (KCAL/G)
-0.4861+004 (KCAL/G)

0.8518+002 (CAL/G-K)

OHN PP_N (ATe)
1 0._181-004
2 0t_5_7-004
3 0,2604-004
4 0.4144P004
§ 0.6143"004

TE_M (1ICY)
O.

822_9.
97497.

102850.
105391.

PPHT (ATe] 0.1993-003
PPH2 (ATe) 0.3032"013

PFE (ATM) 0,0909*000
PPH- (ATM) 0,1478=010

IONIZATION POTENTIAL (llCP)
PARTITION FUNCTION
ROSSELAND MEAN OPACZTY (1/CM}

106745.
0,1628"002
0,1628o005

HAVE NUHPER
(1/CM)

lo0o.
150o.
2000.
2500,
3non.
4000.
5000.
5500.
6000.
,nO0,

1OriOn.

ASS CO
(itCH)

0.5329-001
0.1944o001
0.954U°002
0.5520-002
0.3511°002
0,1812"002
O,106b'UO_
0,_497"U03
0,691/-003
0,3514-003
0,226v°003

HAVE NUMBLR ABS CO HAVE NUHBER
(1/CH) .(1/C_) (IlCM)
11000. 0.1621-003 TO000.
12000, 0.1490-003 75000.
13500, 0,1136-003 80000.
15000. 0.8¥06-004 90000,
20000, 0,4672-004 100000,
25000, 0,3_84-004 1_5000,
27500, 0,3132-004 150000,
30000, 0,_569=004 175000,
40000, 0,1318-004 200000,
50000, 0,7738°005 300000,
O0000, 0,4950-005 400000,

ABS CO
(1/CM)

0.3363-005
0._870o005
0,23"9°005
0,3757-005
0.1329-005
0._0_4-004
0,6311-005
(I.42_7=005
0,_937-005
_,9655-006
0,4_38°006
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TABLE "VT" C

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

2 ATMOSPHERES FOR IO0,O00°R AND 90,O00°R

PRES_(AT_)

TE_P (P)
TEHP (K)
DEN(G/CH3)

2e

t00001.
55556.

0.22t1-006

EkTHALPY 0.1649-007 (BTU/LB)
FREE ENG -0.6647-007 (BTU/LR)
ENTROPY 0.8296*005 (BTU/LR=R)

0,9160*0N3 (KCAL/G)
-0,3693+004 (KCAL/G)

0.8296-002 (CAL/G-K)

GHN PPHN (ATM)

2 n,6574-004
2 n,3129-004
3 0,4739P004
4 0,7334-004
5 0,1073-003

TERH (1/C_)
0,

82259,
97497=

102890,
105392,

PPHT (ATe) 0,3535*003
PPH2 (ATe) 0,1167-012

PFE (ATM) 0.9998*000
PPH" (ATH) 0.H029=010

ZONIZkTZON POTENTZAL (1/CP)
PARTITION FUNCTZON
flOSSELAND HEAN OPACITY ($1CN)

106453,
0,1075"0n2
0,7038-005

NAVE NUHB(R
(I/CH)

1000.
1900,
2000.
2RO0,
3000,
4n00,
5000.
9900,
6_00,
8000,

20000,

ABS CO NAVE NUHBER ABS CO NAVE NUHBER
(riCH) (I/CH) (I/CH) tllCM)

0,9815"001 11000, 0,3758"003 70000,
0,3632"001 12000, 0.3080"003 75000,
0,1799"001 13500, 0,2352"003 80000,
0.1048°001 15000. 0.1e46=003 90000.
0,6763o002 20000, 0,9479°004 100000.
0,3_9"002 25000, 0,V009"004 125000,
0.2089"002 _7900, 0.7257"004 190000.
0.16_1-002 30000, 0.5945-004 175000.
0,1384-002 40000. 0,302b-004 200000.
0.6981-003 50000. 0.1758-004 300000.
0,4b_2=003 60000. 0.1123-004 400000.

A_S CO
(1/CM)

0,7489°009
0,6_52o005
0,5271°005
0.3845°009
0,2_860005
I),3802-004
0._362-004
0.1563o004
0.1085°004
o.3507.005
0.15_9-005

PR£SS(AT_)
TEMP(R)
TEHP (K)
DEN(G/CH3)

2,

90000.
90000,

0,24_7"006

EkTHALPY 0.1549,007 (BTU/LR)
PREE ENG -0.5823*007 (BTU/LB)
ENTROPY 0.8191-005 (BTU/LB=R)

0.8608.0N3 (XCAL/G)
-0,3235-004 (KCAL/G)

_,8191-002 (CAL/G-K)

OHN PPMN (ATM)
1 0,1137-003
2 _,4264-004
3 n,6189_004
4 0,9432-004
5 0,1370"003

TERH (1/G_)
0,

82299,
97497,

102890.
105391,

PPHT (ATH) 0.4671-003
PPH2 (ATM) 0.2276-012

PPE (ATM) 0,9998e000
PFH- (ATH) 0.t838=009

IONIZATION POTENTIAL (1/C_)
PARTITION FUNCTZOk
ROSSELANU MEAN OPACITY (llCN)

106302.
0.0219*0n2
0,1311-004

NAVE NUNBER
(1/CM)

1000,
1900.
2_00,
2900.
3nUO.
4NO0.
50on.
5_0_.
6n00.
/OUO.

$0_00,

A8$ CO NAVE NUHBER ASS CO _AVE NUHBER
(t/C_) (1/CH) (I/CP) (1/CH)

0,1327+000 11000, 0.5308=003 70_00,
0,4898-001 12000. 0.4352-003 75000,
0,2460°001 16500, 0,3324"003 R0000.
0,1424°001 15000, 0._b09"003 90000,
0.9214"U02 20000. 0.1338o003 100000.
0.4854°U02 25000. 0.1345"003 125000.
0.2862"002 27500. 0.1082"003 1_0000.
0.2309"002 30000. 0._54-004 175000.
0,1886-002 40000. 0.4481=004 200000,
0,9682°003 50000. 0._89=004 _00000.
0.6594"003 60000. 0.1630=004 400000.

A"S CO
(1/OH)

n,1091-004
_,90_4-005
o.7642-005
n._5_1°009
n,4153-00_
_,7314°004
t_.4524-004
0,_9_4-004
fl._070-004
,_.6677-005
u.2961-005
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TABLE VT d

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

2 ATMOSPHERES FOR 80,O00°R AND 70,O00°R

PRESS(ATe)
TEMP (R)
T(MP (K)
DEN(filCH3)

2. [kTHALPY 0.1450"007 (BTU/LB)
79999. FH[[ (N_ -0.5009.007 (BTU/LB)
44444, [NTROPY 0.8074*005 (BTU/LReR)

0.276_-006

0.8055*003 (WCALtG)
.0.2783*004 (_CAL/G)

fl.8074,002 (CAL/OmK)

OHN PP_N (ATM)
1 0,2244e00]
2 0,6262e004
3 0,8604-004
4 n.2266"003
5 0.S007-003

TE_M (1/CM)
O.

62259.
97497,

102650,
105391,

PPHT {ATH) 0,6824-003
PPM2 (ATe) 0,5592-022

PFE (ATM) 0.9997*000
PPH- (ATM) 0.4978-009

IONIZATION POTENTIAL (I/CP)
PARTITION FUNCTION
ROSSELANC MEAN OPACITY (ltCM)

106123,
0.6082"001
0,2414o0n4

NAVE NUHPER

(1/CH)
1n00,
1q00,
2PO0,
2500.
3fl00,
4non.
5_un,
550n.
600fl,
8nOn,

lOnO0,

ABS CO
(l/CM)

O,161b*O00
0.6662,001
0,3430-001
0,_01_'001
0,1306-001
N,b967-O02
0,4152-002
0.3331"002

0,2724-002
n,140_-002
0,9795o003

WAVE NUMBER
(I/CM)
11000,
12000.
13500,
15000,
20000.
25000,
27500,
30000,
40000,
50000.
60000.

ABS CO _AVE NUMBER
(1/CV) (1tC_)

0.7888-003 ?0000,
0.6470-003 75000,
0,4V43"003 RO000,
0,3_79o003 90000,
0,1¥86-003 100000,
0.2160=003 175000,
0.1736-003 1_0000,
0,1418-003 275000.
0.7229"004 200000*
0,4090-004 300000,
0,2_58-004 400000,

ARS CO
(1/CH)

0.17o2-004
0,14_4°004
0,11R7"004
0,R5_4-005
0,6399-005
0,16_5-003
0.1001-003
0.65_9o004
0.4564-004
U.1471o004
0,65_4-005

PRESS(ATH)
TEHP (R)
TEHP (K)
DEN(G/_H3)

2,

70000.
38889.

0,316U*006

[kTHALPY 0,1350"007 (BTU/LR) 0,7501"003
FREE ENG -0,4208"007 (BTUtLR) °0,2338*004
(hTROPY 0,7941-005 (8TU/LB=R) 0,7941-002

(KCAL/G)
(KCAL/G)
(CAL/O=K)

OHN PPNN (ATM)

1 0,_104*003
2 0,9737"004
3 0,1247"003
4 n._8_8-003
5 n.2156o003

TENM (1/CM)
O,

82259.
97497.

102850.
205391.

PPHT (ATH) 0,1130-002 PPE
PPM2 (ATM) 0,1835-011 PPN-

IONZZ;TION POTENTIAL (I/CP)
PARTZTZON FUNCTION
ROSSELAND HEAN OPACITY (IlCM)

(ATM) 0*9994*000
(ATM) 0,16_5-006

10590a,
0,4478"001
0,4136-004

NAVE NUHBER ABS CO NAVE NUMBER
(1/CM) (1/CM) (1/CH)

1000. 0,2689*000 11000.
1_00, 0,1007"000 12000,
2000. 0,5061-002 13500,
2_On, 0,2982°001 15000,
300e. 0,1911-001 20000,
4no0. 0.1081-001 25000.
5non. 0,o264o002 27500.
550_° 0,5017=002 30000.
_flO0. 0.4132-002 40000,
800n. 0,213_'002 50000,

_0_00, 0,1537-002 60000,

ABS CO _AVE NUMBER
(1/CH) (1/CM)

0,1238-002 70000,
0.1016-002 75000,
0,7759"003 _0000.
0,6086-003 90000,
0.3105-003 100000.
0,3735-003 175000,
0,2995-003 1_0000.
0,2442-003 175000.
0,1_16-003 200000.
0,6916"004 300000.
0,4_92"004 400000.

A_S CO
(11C_)

o,_637o004
0,7350-004
0,19_7-004
o,1_7o004
n,1053-004
0,42_4o003
0,2503-003
0,1704o003
0,1179-003
0,37_8o004
fl,16_5-004
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TABLE Pr e

THE COMPOSITION, OPACITY, AND

PROPERTIES OF HYDROGEN AT A

2 ATMOSPHERES FOR 60,OO0oR

THERMODYNAMIC

PRESSURE OF

AND 50,OOOoR

PRESS(ATH) 2.
TEMP (R) 59999,
TEHP (K) 333S3,
DEN(G/CH3) 0,3689-U06

ENTHALPY 0.1250-007 (BTU/LR)
FREE ENG -0.3421,007 (8TU/LR)
(NTROPY 0,7786*005.(BTU/LBQR)

0,6945+003 (KCAL/G)
%0.1901*004 (XCALIG)
n.77B6*O02 (CAL/G-K)

OHN PPHN (JTN)

1 0,1476P002
2 0,1639-003
3 0,1910-003
4 0,769S-003
5 0,2471e003

TEMM (liCe)
O,

82259,
97497e

102690,
109391,

PPHT (ATH) 0,2298"002

PPH2 (ATH) 0,9642"011
PFE (ATH) n,Q9R9*OO0
PFN- (ATM) 0,6928-006

IONIZATION POTENTZAL (1/CP)
PkRTITZON FUNCTZON
ROSSELANU HEAN OPACTTY (IlCM)

10562P,
0,6222*001
0,6940o004

NAVE NUHPER
(1/CM)

1000,
1S00,
2000,
2900.
3000.
4000,
5000,
9500,
6000,
8000.

t0000,

ABS GO NAVE NUMBER ABS CO _AVE NUHBER
(E/CM) (I/CH) (1/CM) (_/CH)

0,4269*000 11000, 0.2096"002 70000.
0,157_*000 12000. 0,1719"002 75000,
0,79_2"001 13900, 0.1312"002 80000.
0.4704-001 15000, 0.1028-002 90000.
0,3281-001 20000, 0.5212-003 100000,
0,1695-001 25000, 0.7147-003 129000,
0,10&7"001 27500, 0.9715"003 190000,
0,8178-002 30000, 0.4645-003 17900fl,
n,bTOl-u02 40000, 0,2205-003 200000,
0,3463-002 50000, 0,1285e003 300000.
0,2601"002 60000, 0.7906"004 400000.

A_S CO
(IlCN)

O,SlRB-O04
0,4284.004
0.3577-004
0._5A5-004
0,1900o004
0,1376°002
0,R477-003
0,S530=003
0,38_9-003
0,1232-003
OeS4&b-O04

PRESS(ATN)
TEMP.(R)
TEMP (K)
DEN(G/CN3)

2.

50000,
27778.

0,4457-006

(kTHALPY 0,2147.007 (BTU/LR)
FREE ENG "0,2691"007 (BTU/LR)
(NTROPY 0,7597-005 (BTU/LB-R)

0,6375"003 (_CkL/G)
-0.1473.004 (_CAL/G)

0.7597*002 (CAL/G°K)

OHN PPHN (ATH)
2 0,_420-002

2 0,3061"003
3 0,3229"003
4 0,4219"003
S 002613-003

TEHN (1/¢_)
O,

82259,
97497,

102890,
109391,

PPHT (ATM) 0,6722-002
PPH2 (ATM) 0,1154o009

PFE (ATH) 0.¢9&6,000
PPM- (AT_) N.a3_S-Of17

IONIZATION POTENTZAL (2/CV)
PARTITION FUNCTZOk
NOSSELAND MEAN OPACZTY (11C_)

109270.
0,2480,0nl
0.1288-0n3

NAVE NUMBER
(I/CH)

1000,
1900,
2000,
290_.
3000,
4000.
5000.
5900,
6000.
8n00,

lCnO0,

kBS CO NAVE NUMBER ABS CO _AVE NUHBER
(2/C_) (1/CM) (1/CM) Cl/CM)

0,7004*000 11000, 0.3917-002 70000,
0,2671.000 12000, 0,3209-002 75000,
0,13_9.000 13500, 0,2444*002 80000,
0,8726o001 25000, 0,1910-002 90000.
0,5765"001 20000. 0.9_99"003 100000.
0,2989"001 _5000, 0.1668e002 175000,
0,1799-001 27500, 0.1248-002 1_0000,
0,1448°001 3000"0, 0.1010"002 175000,
0,1187"001 40000, 0,4_89"003 200000.
0,6014"002 50000, 0,2714"003 300000,
0,4665"002 60000." 0.1_52=003 400000.

A_S CO
(1/C_)

0,1076o003
_,8858-004
0.7376-004
0,9271o004
0.3093-004
0,_2_9=002
(L,3B32-002
0,25_3-002
0,1738-002
0,55_8-003
0._4_4-00_
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TABLE _T f

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

2 ATMOSPHERES FOR 40,OOO°R AND 30,OOO°R

PRF|_(AT_)
T[MP (_)
T[MP (_)
D[N(O/¢MI)

2,

40000,
222|2,

O,SiSI"O06

_hTMA_PY 0,1026.007 (ITU/LR)
Fm[[ [NQ .0,1902.007 (tTU/L_)
£_T_OPY 0,7320"00S (BTU/LBeN)

0,D700"003 (KCA_ta)
o0,10_7"004 (_¢kLIO)

0,7320"002 (CAL/a.K)

OMN PPNN (AT_)
1 O,3Sll*OOl

3 0,S739"003
4 0,7210"003
g 0,2936,003

T[NM (1/C_)
O,

62|S9,
97497,

102890,
10_39t,

PPHT (ATH) 0,3734.0nl
PPN2 (ATM) 0,5886o00i

PP[ (ARM) 0,91_3.000
PPM° (ATM) 0,_2606006

ZONZZATZON POTENTZAL (I/CP)
PARTZTZON FUNCTZON
_DSB[LAND MEAN OPACZTY (_tCM)

104799,
0,2127.00L
0,4249-001

NAVE NUMP[_
(t/¢N)

1nOn,
1SOft,
2°co,
2gOO,
3eOe,
4fl0n,
S_On,
9qOn,
60On,
OnUn,

lOeOe,

ABt CO WAVE NUMBER Jl| CO WAVE NUHI[!
Cl/¢M) (I/CM) (t/GM) (liON)

e,1]Oa.O01 11000, 0,0420-002 ?0000,
0,50|9.U00 12000, 0,6_84.002 ?gO00,
0,2|31"_00 13g00, 0,_24"002 e0000*
_,170V*000 1_000, 0,4067"002 lO000*
e,1112"000 20000, 0.2017°002 100000,
0,_91_'U01 2S000, 0,4274°002 l_gO00,
O,_e_-O01 27500, 0,_82-002 ISO00_,
0,2873"U01 30000, 0,2720"002 17S000,
_,_16"001 40000, 0,1290"002 200000*
0,17_-001 _0000, 0,7099-003 I00000,
_,10a_'001 6_000, 0,4292"003 400000,

All 00
elleN)

0,_7S0°003
0,2260°003
0,t8_So00_
0,t_0-00_
0,9681-004
0,9072-001
0,3097-001
0,_031-001
0,14_S°001
0,4S_4°002
0,2007-002

D[N(R/_H3)

30001,
[kTNA_PY 0,7020*006 (tTU/LB)
FR[[ EN_ =0,1199.007 (BTU/_B)
_NTROPY 0,6336"009 (ITU/_BeR)

0,3900*003 (XOk_l_)
• 0,6661.003 CxCk_tG)

0,6336.002 CCA_t_-K)

O_N PPHN CAT_)
t n,4174.0eO

e,54St.001
3 _,_S_9,003
4 _,0941.003
t _,171160_3

fl*
622g_,
97417,

1026S0,
10S391,

PPHT (kTH) 0,430l*000
PPH2 (ATH) 0,1812"00| PFH- (kfM) fl,1117.0_4

ZONZZATZON POT[NTZAL (¢tCP)
PkHTZTZON FUNCTZON
RO||[_kN_ MEAN OPAO_TY IItCM)

1_449_,
0,2016.0_1
0,1146o0_2

_AV[ NUHB[e
C111_

!60_
IS0°
_eO_
40_
Se00
_SO_
_0o
_oon

1ooo_

6iN O0 _V[ NUMBER _BB C0 _V[ NUMBIM
CltCM) (I/OH) (l/C°) (110_)

_,t_01'001 11000, 0,196g.001 7000_,
_,771t.000 12000, 0,1294=00t 7S000,
_,_600.000 13S00, 0,9_00"002 1000fl,
0,k|0_*000 1_000, 0,761g'00_ _0000,
0,tlt6.000 10000, 0,3799=002 100000,
0,9797=001 29000, 0,1163"001 1_9000,
0._9L_-002 27500, 0o9134-002 1S0000,
0,4763=001 30000, 0.7_99°002 175000*
_,3903"001 40000, 0,3398°002 200000,
0,3_7_o001 90000, 0,1843°002 300000,
0,197_'001 60000, 0,1109"002 400000,

A_I ¢0
(11C_)

0,72_¢,001
0,_0_1,003
0,66_0,001
0,_Y_4.00_
0,_6S6-003
_,8227.000
0,S0_3.000
0,3294.000
0,2270*000
0,7336-001
0,32_6"001
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TABLE _T cJ

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

2 ATMOSPHERES FOR 26,000=R AND 23,000=R

PRESS(ATM) 2.
TEMP OR) 25999.
TEMP (K) 14444.
DEN(O/CM3) 001203-005

ERTNALPY 0.4467*006 (BTU/LB)
FREE ENG -0.9600,006 (BTU/LB)
ENTROPY 0.9411,005 (BTU/LB=R)

0.2482*003 (WCAL/G)
°0.5333*003 (KCAL/G)

0.5411,002 (CAL/G-K)

OHN PPNN (ATM)

1 0,1015.001
2 0_1123-002
3 0,59421003
4 0t9760-003
5 0,2431"003

WAVE NUM�ER
(1/CM)

1000.
15000.
200fl.
2900.
3000.
4000.
5000.
5500.
60000
00000

10000.

TENM (1/C_)
O,

82299,
97497,

102850,
105391.

PPHT (ATM) 0.1018.001
PPH2 (AT#) 0.1695-004

PFE (ATM) 0.4910,0n0
PPHo (ATM) 0.77_9-004

IONIZATZON POTENTIAL (tlCP)
PARTITION FUNCTIOk
ROSSELAND MEAN OPACITY (1/CM)

AOS CO NAVE NUMBER ABS CO kAVE NUMBER
(E/CM) (I/CM) (1/C_) (1/CM)

001249*001 11000. 0.1189-001 ?0000.
0,4991*000 12000, 0,9770-002 75000,
0,2579,000 13500. 0.7474-002 80000.
0,1568"000 25000. 0.5_69"002 90000,
0.1290"000 20000. 0.3007"002 100000.
0,6997o001 25000. 0.1083"001 1_5000.
0,3994"001 27500, 0._498°002 1_0000.
0,3216o001 30000. 0.07900002 175000.
0,2636°002 40000. 0.3175-002 200000.
0,_4&9°001 90000. 0.1741-002 300000.
0,14W3-001 60000. 0.1064-002 400000.

109001.
0.2005"001
0.1545"002

k_$ CO
(_/CM)

0.7247-003
0.6900-003
0.1766°002
004871-003
0,2911-003
0.7255,001
(i.1377,001
G,90_7-000
006243*000
0.2011-000
0,8972-001

PRESS(ATM)
TEMP(R)
TEMP (K)
DEN(G/CM3)

.

_3000.
12776,

0,1689"005

(NTNALPY 0.3014,006 (8TUILB)
FREE ENG -0.6055"006 (OTUtLB)
ENTROPY 0.4612"005 (8TUtLReR)

0,1674.003 (kCAL/G)
-0,4475*0n3 (KCAL/G)

0.4812-002 (CAL/_-K)

OHN PPHN (ATe)
1 0o2904.001
2 0.B729-003
3 0,2319-003
4 0,2292m003
9 0,2089-003

TEAM (l/C*)
O,

82259,
974970

102050,
L05391,

PPMT (A-TM) 0.1505,001
PPH2 (ATM) 0,61390004

PPE (ATN) 0.2472*000
PPN- (ATM) 0.3024-0N4

IONIZATION POTENTIAL (t/CP)
PARTITION FUNCTION
ROSSELAND HEAN OPACITY (IlCM)

105837.
0.2002-001
0.1346o002

WAVE NUMB[R
(1/CM)

1000.
1500.
2000,
2900,
3000.
4000.
9000,
9_00.
6000,
_0000

1LnO0,

Ag$ CO NAVE NUMBER ABS CO WAVE NUMBER
(A/CM) (1/CM) (l/C*) (1/C_)

0,507_*000 11000. 0.9¥66°002 ?0000.
0,20J_*O00 12000. 0.49_3=002 75000.

0,1081,000 13900. 0.3908-002 80000.
0.697B-001 15000. 0.3146-002 90000.
0,5459°001 20000. 0.1741o002 100000.

0,2900"001 29000, 0.6444m002 1_5000.
0,1764°001 27500, 0,5071"002 1_0000.
0,2423°001 30000. 0.4066"002 175000,
0,1167°001 40000. 0.1934-002 200000.
0,6287-002 50000. 0.1086°002 300000.
0.7274-002 60000. 0.6_68-003 400000.

A.S c_
(IlCM)

0._361-003
0.6726-003
0039?20002
0.60_1-003
n.26n8.003
0.37766001
d,23_6"001
0.1512-001
0.1046-001
0.3367*000
0.14946000
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TABLE "VT h

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

2 ATMOSPHERES FOR 20,000°R AND 16,000°R

PRESS(ATM) 2.
TEMP (R) 2UOOu.
TEMP (K) 11112,
DEN(G/CM3) O,?I&_-OOS

[kTHALPY 0,2208-006 (BTU/LP)
FREE ENO -0,6663"006 (=TU/LR]
[hTROPY 0,4436*005 (BTU/LR=R)

0.1227"003 (KCALIG)
-0.3702"003 (KCAL/G)

0,4436*002 (CAL/G'K)

gHN PP_N {ATe)
1 0.18_5.0nl
2 n,17_9pO03

3 0,5410-004
4 0.=809-004
5 0,5407f004

TEHM (1/CM)
O.

82259.
97497.

102850t
105391.

PPHT (ATH) 0,1826*001
PPH2 (ATH) 0.1739o003

PPE (ATM) 0._733"001
PPH" (ATM) O,PO36*On4

IONIZATION POTENTIAL (1/CP)
PARTITION FUNCTION
ROSSELAND MEAN OPACtTY (llCN)

10689_,
0,2000-001
0.7470-003

NAVE NUHPER
(I/CM)

1nO0.
1500.
2nO0.
2500.
3n00,
4000.
5000.
5500,
6000.
8_00.

10000.

AB5 CO
(I/CM)

0.1090-000
0,4475o001
ne2648=001
0,162V=001
0.1093-001
0.5804"002
0,4577=002
0,370=-u02
0,3049-002
0,1821"002
0,228d°002

NAVE NUMBER ABS CO NAVE NUMBER
(1/CM) (1/Ce) (1/CM)
11000, 0.1956-002 70000,
12000, 0.1701-002 75000,
13500, 0,1412-002 _0000,
15000. 0.1196=002 90000.
20000, 0,7668"003 100000.
25000, 0.2428-002 1P5000.
27500. 0.192_-002 150000,
30000, 0,1661"002 175000.
40000. 0.7744"003 200000.
50000. 0.4592-003 300000.
60000. 0.3244-003 4_0000.

AxS CO
(1/CM)

0.37P4o003
0.75_1-003
0.71_6-002
_.8409o003
0.24_7-003
n._2_9.001
11,32_7.001
0.2110.001
0,1459.001
{),4698eO00

0,20_4.000

PRESS(ATM)
TEHP (g)
TEMP (K)
DEN(G/CH3)

2.

16000.

8889.
0,27JU-005

EhTHALPY 0.1740-006 (BTU/LR)
FREE ENG _0.4943-006 (=TU/LS)
E_TROPY 0,4177"005 (BTU/LR-R)

0.9669*002 (XCALIQ)
-0.2740"003 (WCAL/G)

0.4177"002 (CAL/G-K)

OHN PPHN (ATe)
1 fl.1977.001

2 0,1307-004
3 0.2498-005
4 0.1867-005
5 0.1934"005

TEHN (1/C_)
O.

82259.
97497.

102850.
105391,

PPHT (ATe) 0.1977.001
PPH2 (ATe) 0.7177-003

PPE (ATM) fl.1093-001
PPHo (ATM) 0._866-005

IONIZATION POTENTIAL (1/CV)
PARTITION FUNCTION
ROSSELAND MEAN OPACITY (I/CM)

108_45,
0,2000.001
0.]779-003

NAVE NUMBER
(1/C_)

1000.
1500.
2000.
2500,
3000,
4000.
5000.

5500.

6000.

3nO0.

10000.

ASS CO
(rICH)

0.8352-002
0.3594-002
0.]97H'002
0,12=5"002
0,9175"003
0,5042-003
0.3163-003
0.3068°003
0._551"003
0.2331-003
0.2467"003

NAVE NUHBER ABS CO WAVE NUMBER
(1/C_) (IlCH) tl/CH)
11000. 0.2954-003 70000.
12000, 0.2836=003 75000.
13500. 0.2644"003 _0000.
15000, 0._443"003 90000.
20000. 0.1_41"003 100000.
25000. 0.1431-003 1_5000.
27500. 0.2692-003 150000.
30000. 0.2_62-003 175000.
40000. 0.1312-003 200000.
50000. 0.1002-003 300000.
60000. 0.1_29-003 400000.

A.S CO
(1/C_)

0.36_6=003
0.1111-002
0.12_2-001
0.1371o002
0.3239-003
').7140*001

i_.28_0-001
0.]977.001
i,._3_3.000
I,?eP2*O00
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TABLE "_71"i

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

2 ATMOSPHERES FOR 13,000=R AND IO,O00°R

PRESS(JTM)
TEMP (P)
TEMP (K)
DEN(G/CM3)

20

13000.
7222.

0,3405"005

(ETHALPY 0.1557,006 (BTU/LB)
FREE (NG -0.3700,006 (6TU/LB)
LNTROPY 0.4050,005 (BTU/LgmR)

0.8649*002 (KCALIG)
-0.2060-003 (XCALtG)

0,4050.0fl2 (CAL/G-K)

OHN PPWN (aTe)

1 0,1995,001
2 0,6105o006
3 0,6602-0o7
4 n,4041"007
9 0.3806"007

TERM (1tC_)
O,

82259,
97497,

102850,
105391,

PPHT (ATH) 0,1999"001
PPH2 lATH) 0o3118"002

PF( (ATM) 0,1039-082
PPH- (ATM) 0,11_5-005

IONIZATION POTENTIAL (I/CP)
PARTZTZON FUNCTION
ROSSELAND HEAN OPACITY (1/CM)

I0901_,
0,2000*002
0,4075=004

HAVE NIIMBEE
(1/C_)

1000,
2_00,
2000.
2500.
3000.
4000.
500n.
5_00.
6000.

BOO0,
10000,

ABS CO WAVE NUMBER ABS CO HAVE NUMBER
(1/C_) (I/CM) (1/C_) (I/CM)

0,8896"003 11000, 0,9905"004 ?0000.
0.3917"003 12000, 0,5731"004 ?9000,
0.2197"003 13500. 0.5614"004 80000.
0.1403"003 15000. 0,9349"004 90000,
0,9725*004 20000, 0,4298e004 100000,
0,9554"004 25000, 0034960004 1_9000,
0,3545°004 27500, 0,3995"004 190000.
0,2927"004 30000. 0.3607=004 175000.
0,24_7"004 4.0000, 0,3097"004 200000,
0,4034°004 50000, 0o4602"004 300000,
0,5240o004 60000, 0,1155"003 400000,

A_S CO
(1/CH)

0,5064-003
0,1667"002
0,19_8-001
0,2084"002
0,4751-003
0,8889.001
0,S439,001
0,3569,001
0,2460.001
0,7900.000
0,3503.000

PRESS(ATM)
TEMP(R)
TEMP (K)
DEN(G/CM3)

2,

20001,
5556,

0,4490"009

LNTMALPY 0,1377*006 (8TUILB)
F_EE ENG -0,2519.006 (BTU/L8)
ENTROPy 0,3695"005 (BTU/LBeR)

0,7691*002 (KCAL/G)
-0,1399.003 (xCAL/G)

0.3695*002 (CAL/O-K)

OHN PPHN (ATM)
1 0,1969-001
2 0,44?8-008
3 0,1927-009
4 0,8567"010
5 0,6933"010

TERM (1/CM)
O.

822590
97497.

102850,
105391,

PPHT (ATM) 0,1969*001
PPH2 (ATM) 0,3092-001

PFE (ATM) 0.2700-004
PPH- (ATM) 0*8403"007

IONIZATION POTENTIAL (1/C_)
PARTITION FUNCTZON
ROSS£LANU MEAN OPACITY (ltCM)

109476.
0,2000.001
0.4996-009

NAVE NUMBER
(1/C_)

1000,
1900,
2000,
2900,
3000.
4000.
500n.
5_on.
6000,
_nO0.

_0000.

aBS CO WAVE NUMBER ABS CO NAVE NUMBER
(2/C_) (IlCM) (I/CM) (ltCM)

0.3633"004 11000. 0,5085"009 70000,
0,1615"004 12000, 0.5259=009 79000,
0,9082"005 13500, 0,5_93"009 80000.
0,58¢3"005 15000, 0,9293"005 90000.
0,4038-005 20000, 0,4696-009 100000,
0.2274"005 25000, 0.5900"009 129000.
0,1463*005 27500. 0.6357"009 1_0000.
0,1215"005 30000. 0,7518"005 279000.
0,1027-005 40000. 0.16630004 200000.
0.3213"005 50000, 0.5357"004 300000.
0,4736"005 60000, 0,1745"003 400000.

ASS CO
(IlCM)

0,8240-003
0.2742-002
0,32810001
003432"002
0,1789-003
0,1169.002
0.7264"001
0,47_S*001
0.3237,001
0.1054,001
0.4493*000
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TABLE "x71"j

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

2 ATMOSPHERES FOR 7,000°R AND 5,000"R

PRES_(JTP) 2.
TEMP (_) 70QU.
TEwP (_) 3889.
DEN(G/CM3) n,_91u-O05

EkTHALPY 0.6786,005 (BTU/LR)
FkEE £NG =0.1490-006 (_TU/LA)
¢_TRUPY 0.3097*005 (UTU/LB-R)

0.3770*002 (KCAL/G)
-0.8276-002 (wCAL/G)

0.3097.002 (CAL/G-K)

QNN PP_N (ATt _)

1 eo]179.0n1
2 0.7874-012
3 0.7305-014
4 O,_6yToU15
5 n,34S3-015

TEMM (llGV]
O,

82259.
97497.

102850.
105391.

PPHT (ATM) 0.1179"001
PPH2 (ATe) 0.8210.000

PFE (ATM) 0.P9#0-007
PPM" (ATM) 0,P633-009

IONIZATION POTENTIAL (1/CP)
PARTITION FUNCTION

ROSSLLANU MEAN OPACITY (I/CM)

109_57.
0.2000.001
0.1205=0f17

WAVE NUMBER
(1/C_)

loon
l_On
2000
250n
3000
4fl0o
5non
5_00

600n
80on

1,no,.

ABS CO WAVE NUMBER ABS CO WAVE NUMBER
(I/CM) (1/CM) (I/CM) (I/CM)

0.240_'010 11000. 0.1448"006 70000.
0,1119"009 12000, 0,1864=006 75000.

0,3284"009 13500, 0,2649"006 F0000,
0,747_oU09 15000. 0,_6_8"006 90000.
0,14_-008 20000. 0.9442-006 100000.
0,4031-008 25000. 0.2082=005 175000.
O.M76U'O08 27500. 0.2969"005 1_0000.
0,121_-007 30000, 0.4150=005 175000.
0,1633"007 40000. 0,1_90=004 200000.
0,5_63-007 50000. 0.4284=004 300000.
0,1_00"006 60000, 0,1420"003 400000.

A_S CO
(1/CM)

0,6730-003
0.22A1-002
0.?b_2-001
u,2Bns=o02
o,63_0-003
n,21_1.002
0,_818,002
0,12_0,002
0.60_4*001
4.8671.000
_,3844e000

PRESS(ITM)

TEMP (R)
TEMP (K)

DEN(G/CM3)

2.

5000.
_77e,

0,1726"004

LNTNALPY 0,1993-005 (BTU/LB)
FHEE ENG -0,9885*005 (UTU/LR)
¢kTROPY 0,2575*005 (UTU/LR-R)

0.1107.00_ (KCALIG)
-0,5492"002 (WCALtG)

0,2375"002 (CAL/G-K)

OHN PPHN (ATM)
1 0,_039"000

2 fl,1313-018
3 0,1106-021
4 0,1229-022
5 n._1_2oo23

TEHM (I/CM)
O.

82259.
97497,

102850.
10539$.

PPHT tATM) 0.1039.000

PPM2 (ATM) 0.1896.401
PPE (ATM) 0.177H-011
PFH- (ATM) 0.76_5-014

IONIZATION POTENIIAL (I/CP)
PARTITION FUNCTION

ROS$ELAN_ MEAN OPACITY (1/CM)

10967M,
0.2000"001
0,_077-0n9

WAVE NIIMPER

(1/CM)

1_00,
I_Ofl,

20on.

2_00,

3_00,

4_0_,
5oon,

5500,
6non.
8000,

%0n00.

ABS CO WAVE NUMBER ABS CO WAVE NUMBER
(I/CM) (I/CM) (1/CP) (I/CM)

0.1629"011 11000. 0,6_29"008 70000.
0,7410"Ull 12000t 0.8_74"008 79000.
0._119"010 13500. 0.1278=007 _0000.
Om470_-UlO _5000. 0,1815=407 90000.
n.M909-010 20000. 0.4855-007 100000.
0.238_-009 25000. 0.1082-006 1_5000.
O,bO29"U09 _7500. O,lb47mO06 1_0000.
0.68gb'b09 30000. 0.216b'006 175000.
0,915bo009 40000. 0,7266-006 200000,
0.232_-U08 50000. 0.2240-005 300000.
0.4791°008 00040, 0.7424-005 400000.

APS CO
(1/CM)

fl,3570-004
0.1172-003
n.1403.002
0.t467-003
0,33_7-004
0.40P6.002
_.4031-002
0,2926*002
_,_130_002
l_,1470.000

0.4745.001
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TABLE _ k

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

2 ATMOSPHERES FOR 5000 OR

PRESR(JTH)
TEHP (R)
T_HP (K)
DEN(_/CH3)

2,

3001.
1661.

0.2947-004

EkTHALPY 0.8971÷004 (_TU/LR)
FkEE ENG -0.P438-005 (DTu/LS)
¢_TROPY 0,2111-005 (_TU/LR=R)

0.49R4*onl (VCkL/G)
on.3021*On2 (_CAL/G)

0.2711.002 (CkL/qoK)

OHN PP_N (ATe)
1 n.]217-on3
2 o.no00*O00
3 O.nO00*O_O
4 _.0000"000

O.nO00.O00

TE_H (I/CP)
ft.

82259.
97497.

102_0.
102391.

PPHT (ATH) 0.1217-003
PPH2 (ATM) 0.2000-001

PFE (ATH) fl,rlOOOeO00
PPH- (ATH) fl.'!OOOeO00

IONIZATION POTENTIAL (1/CP)
PAHTITION FUkCTIOk
ROSS[LAN_ MEAN OPACZTY (IlC_)

ltJ9_70,
n.uOnO,O00
0,;9_2-0!2

HAV[ NLJH_E_
(1/C_)

lOun.
l_on.
2flOn.
2qO_°
3Pi)P°

5nOn.
5_On.
6non.
800_,

lOnOP.

AHS CO NAVE hUHBER ABS CU kAVE NI!HbE_
(1/CM) (I/CH) (ltCP) tl/CH)

_°_53-014 11000. 0,1780-01(_ 7000_,
_,P709-013 1_000. 0,2_62-01_ 72000°
0,733_-013 13900, 0.3477-010 _0_00.
0,]55/-012 1_000, 0.4_35-01_ 9000P,
_.784_,-012 2;)000, 0,1_2fl-009 100000°
0,718_-u12 _9000. 0°2942-009 1_50_°
0°142_°vll 27200. 0,4_04"009 1_0000o
n°_969-011 30000. 0.9_84-009 1?500P.
0,_290-ull 40000, 0,1975-008 200000,
_._422"_11 2U000. 0.bU89"008 3_OGO0.
n,130#-010 60000. 0.2018-007 40000_,

(I/FH)
1_°92_6-007

i,,3812.002
I;o39_8-009
I_oOOaloO_7

_o._6_002
n._9_7.002
(I.K0_9.002

0._o,)3-003
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TABLE _ o

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

4 ATMOSPHERES FOR 200,O000R AND 175,000=R

PR_S_(iT_) _, LkTHALPy 0,2o43*007 (bTU/LR)
TEMP (_) 20bOO,, F_££ ENG -0.1478-00o (_Tu/LR)
TEHP (N) 111111. ckTRO_Y 0,8710-005 (DTu/L_-k)
D£N(_/rH3} n.2211-UOb

0.1468.004 (wCALtG)
-0,8210-004 (eCAL/G)

0,87$0-0n2 (CAL/n.K)

OHN aH_N (AT M} r_H (I/_P) PPHT (ATH) 0_1962-0n3
1 e,1172oOn4 Oo PP_2 (kl_) 0,21_9-013
2 _olb_PO04 82260e

3 n,_9_4-0_4 97_01, ZONIZAT_OF! POTL_iTTAL (1/CP)
4 _,4948-0_4 102876, _ARTITZOr_ FU_T_Uk

n,7474-On4 105490, _OS$ELANb HEAk OPACTTY (ltCH)

PFE (ATH) _,P000"001
PFH- (ATH) n,4678=011

0,3390*002
0,4097-006

NAVF _lJMPEk A_ CO NAVt NuHBEH ABS CO WAVE NUHBER
(1/C M) (1/CH) tl/CM) (1/CH) tl/CM}

lflON. _.OU4,J'V01 11000. 0.1_U3-003 7UO00.
l_e. 0._191"u01 1_000. 0.1_70°003 75G00.
20{_fl. 0,]03_-001 13500. 0.1038-003 FO000.
2KOOo fl,_92_-O02 15000, 0._099-004 gO000,
3nu_. n,376_-00_ _000. 0.4121-004 _00000.
4fl[_O° 0,1864°U02 _9000, 0._950o004 _9000,
5no_, 0,107v°00_ 27500. 0,2373-004 150000.
5K_1_. fl,_55_-003 30000. 0,1945-004 _75000,
6_0_. fl,_92_-003 4(10_0. 0.1U02-004 _00000,
B_tln° n.3_54-003 _0000. 0.5947-005 300000_

looon, n.PlOv-O03 bOO,O, 0.3_57-005 400000,

A_$ CO
(lICe)

0,20_9o005
0,_247-005
0,1918-005
0.1_32-005
0,I09d-005
0,3330-009
|'.2151-00_
0,]4_5-00_
0,10_0-005
0,3506-006
0,I_70o006

PRFS_(aT_) _. LhTHALPY 0,1394÷007 (bTU/LB) 0.1330.004
TE_ (_) 17_00_. F_EE LNG -0.1_6_*008 (8Tu/L_) -0,7009.004
TEMP (_) 97222. L_TRUPY 0.8577*005 (oTU/L_R) 0.8_77,002
_£N(_/_M_) O_P527-U06

(_CAL/G)
(CAL/G-K)

OHN PP_N (_T_) TEhH (1/G_) PPHT (AT_) n,E851-Oo3 PFE
_,1991-004 O, PP_2 (ATe) 0.4_64-0_3 PFH-

2 O,_3F7-Of14 82?60,

3 0,4233o0_* 97501, ZONZZkT_Oh PO1ENIIAL (I/CP)
4 n,_950-0_4 102876, PAMTITZO_ FUNCTZO_
5 0,I045-003 105490, RO_SELANi} MEAM OPACZTY (1/CM)

(ATM) 0,?000"001
(ATM) B,11P2"010

IOb41F_
0,2663*002
0,_4fl2-006

NAVE NttM_E_ _8_ CO NAVE NUHHEH ABS CO _AVE NUH_ER
(1/C_) (1/C_) (I/CH) (11_) (1tC_)

1hOP. 0,,641-u01 11000. 0.2630-003 70000,
I_UN. O._ObO'O01 1_000. 0._063-003 75000,
2non. _,349_-001 13500, 0,1_66-003 80_00,
2_. q,_573-u02 1_0_0, 0,1_E4-003 90000,
3nO0, _._45_-u0_ _t_O_O. 0.0_49-004 _flO000,

_eO_. n.158,-u02 ?7500. 0.d750-004 1_0_00,
5KO_. N,]ES_-G02 3,000. 0.3076-004 175000,
_flo_. N,]O2o-uO_ 4_!0_0. 0.1585-004 200000,
8_n. 0.f,11_-003 _ONO, 0.9_90o005 300000,
O_U_'. N.316_-U03 bilOOO, 0.0073-005 400_00_

A_S CO
(_/CH)

1_,4174.N05
(.,3_1.on5
(JeP999-O05

_,_7_5-0_5
_ ,_4_7-005
(.o41_8-005

.=Pg_7-O_b
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TABLE "OTr b

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

4 ATMOSPHERES FOR 150,O00°R AND 125,000°R

PR_SR(JTH)
T_NP (P)
T[HP (K)
DEN(G/CH3)

149999,
U_333.

0,_94_-U06

_NTHALPY 0,2146*007 (UTU/LR)
FLEE ENG -0,1049.008 (BTUtLR)
ENTROPY 0,_424*005 (_TU/LR-R)

0.1192.004 (_CAL/G)
=0,5828-004 (WCAL/G)

0._424.00_ (CAL/G-K)

ONN PP_N (_TM)
0,3790t004

2 0.3664-004
3 n.6338fO04
4 n,1027-003
5 n.1398o003

1EHN (I/GN)
O.

82260,
97501.

102876,
105490.

PPHT (ATe) 0,3804-003
PPH2 (ATH) 0,966_-013

PFE (ATM) n._000.001
PFN- (ATM) n,31_96010

ZONIZATIOk POTLNT_AL (lICk)
PARTITIO_ FUNCTIOn!
HOSSELAND MEAN OPACZTY tl/CM)

106203.
n.2007.002
O,_O4e-Ofl_

MAVE NUM_E_
(1/CP)

leOn.
15U0,
_flUO.
2500.
3noo.
4_on,
5nO0.
550n,
6_0n,
OriOn.

10n00,

AH$ CO MAVE NUMBER ABS CO kAVE kItMBER
(1/CM) (1/CH) (1/CH) (1/CN)

n,1307_000 11000. 0,4078-003 70000.
n.4697=001 12000, 0._331=003 75000.
0._290"001 13500, 0.26_3°003 _0000.
n,1317-001 15000, 0.1983-003 90000,
0o_41_°002 20000, 0.1015"003 100000,
0,424_-U02 25000. 0.7980-004 175000.
0,_480-002 27500. 0,6432-004 1_0000.
_,]973"002 30000. 0,5276"004 175000.
0.1603"U02 40000, 0.2716"004 200000.
0,P085°00_ _0000. 0,1604"004 _00000,
0.5091-003 60000, 0,1033-004 400000,

(1/C_)

n,7063-009
0.59a4-005
U,_O_l-F05
_.37_-005
0,784_-005
0,_448_004

0.9194-005
0._177o005
0.4337-005
(i.1476-009
0.6334-006

T(NP (R)
TENP (_1
DEN(GtCM_)

4,

124999.
69444.

0,35_e-006

LhTNALPY 0,1897*U07 (BTUILB)
FREE (NG -0,6406.007 (BTU/LB)
[kTROPY 0,6243.00_ (BTU/L_=R)

QHN PP_N (AT_)
1 _,R_79-004
2 _.62a3.004
3 0,1074.003
4 n.1629-003
S 0.1810"003

TERN (1/C_)
O,

82260,
97501.

102676.
105490.

PPNT (ATH) 0,5946-003
PPN2 (ATe) 0.2700-012

NAVE NUHBER
(1/CH)

1_00,
1_00,
2flO_,
2_00.
3_Ofl,
4000.
5000.
5_On.
6000.
8nO0.

10000,

0.1054"0_4 (WCAL/G)
-0.4670"004 (KCAL/G)

0.8243"002 (CAL/G-K)

PPE (ATM) 0,_000.001
PPN- (ATN) _,1163-009

IONIZATZON POTENTIAL (I/CH)
PARTITZON FUNCTZOk
ROSSELAND ME_N OPACITY tllCM)

10592a,
0.138b'0_2
0,6408-0fl5

AB$ CO MAVE NUMBER ABS CO kAVE NUMBER
(11C_) (1/CN) CliCk) (1/CM)

0oP140*000 11000, 0,7237"003 70000.
0.77_-001 12000. 0,5921"003 79000.
n._g07-O01 1_500, 0,4_11-003 _O00n.
0,2202°001 15000. 0.3_37°003 90000.
0,1412"001 20000. 0.1815"003 100000,
0,7221"002 25000. 0,1937"003 175000,
_.4242"002 27500. 0.1239"003 1_0000.
0.3383"002 30000, 0.1016"003 175000,
0.2754"002 40000, 0,_13"004 200000,
0,139_'002 90000, 0,3099"004 300000,
0,90¢7-003 60000, 0,1997"004 400000.

A_S CO
(1/CM)

_,1379-004
0.1115-004
0.9441-005
0,6943-005
0._2_0-005
0.39_2-004
O.p4P4-O04
0,16_-004
0.]1_6-004
0.37b0-005
0,_668-005
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TABLE -oq-]" c

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

4 ATMOSPHERES FOR IO0,QO0°R AND 90,O00°R

PRES_(ATM) 4. LkTHALPY 0.1649,007 (BTU/LB) 0.9159,003 (KCAL/I)
TEMP (R) 100001, FREE ENG -0,6372.007 (BTU/LB) -0,3540"004 (KCAL/G)
TEMP (K) _556. _hTROPY 0.8021.005 (BTU/LB-R) 0.6021"002 (CAL/O-Kt
DEN(_/CH3) 0e4423-U06

QNN PPkN (ATV) TERM (1/GM) PPHT (ATM) 0,1052"002 PPE (ATN) 0,1999"001
1 n,2520-003 O, PPH2 (ATM) 0,1033-011 PPM- (ATM) 0,61_6=009
2 0._198-003 82260,
3 0,1816-003 97501. IONIZATION POTENTIAL (l/Ok) 10_54_,
4 0.2010-003 102876, PARTITION FUNCTION 0,834B+001
5 n,P175-O03 105490, ROSSELANU MEAN OPACITY (IlCM) 0,2707-004

HAVE NUMPER AB5 CO HAVE NUMBER ABS CO HAVE NUMBER A_S CO
(I/CM) (ltCM) (l/CM) (I/CM) (ltCM) (1/CM)

1000, 0,3942÷U00 11000, 0,1476"002 70000, 0,2902-004
lqOO, 0.1445+000 12000, 0,1210"002 ?5000. 0,2422-004
2000. 0.7147"U01 15500. 0,9230"003 $0000, 0,_042-004
2_00. 0.4161"001 1_000, 0,7_42"003 90000. 0,14_9"004
3000. 0._763"001 20000. 0.3715"003 100000. 0,1118"004
4nUn, 0,1397o001 25000. 0.3_00-003 125000. 0,145B.003
5000. 0,_25V-002 27500, 0.2818-003 15000_, 0,90_0-004
5_nn, 0,660_-002 30000, 0,2308-003 175000, 0,5992-004
6000. 0,5386-002 40000. 0,1174-003 200000. 0,4162o004
snon, 0,2754-002 90000, 0,6818-004 300000, 0,1349-004

10000, nolB3b-O02 60000, 0o4316-004 400000* 0,5963-005

PRES$(JTV) 4, &NTHALPY 0,1549*007 (BTU/LB]
TEMP (n) 90000, FREE ENG -0,5575$007 (BTU/LB)
TEMP (K) 50000, _hTROPY 0,7916-005 (BTU/LR=R]
DEN(G/CM3) 0.49L_-006

0,8607*003 (KCALIG)
=0,3097"004 (KCAL/G)

0,7916.002 (CAL/O-K}

QHN PP_N (ATP) TEMH (I/GP)
1 N,4454-003 O,
2 _.1671-0n3 82260,
3 0._4_5°003 97501,
4 0,3693°003 10_876,
5 n,?378*On3 10_490.

PPHT (ATM) 0,1462-002
PPH2 (ATM) 0,2232-011

PPE (ATM) 0,1999.001
PPN* (ATM) 0.1440-088

IONIZATION POTENTIAL (1/CP)
PAETZTION FUNCTION

HOS$ELAND MEAN OPACITY (llCM)

105344,
0,6565"001
0,_136"004

HAVE NI!MPER AB_ CO
(l/CM) (1/CPI)

1hOe. n,B27b+uO0
1_00, 0,1944"000
2PUn, n,9b5.-U01
2_on, n._BEl-u01
3nOn. n,_77_-o01
4nOn, 0,1917-u01
_P0n. 0,1131-001
5qOP, 0,9106°Q02

6non, 0,7434-U02
BOOn, n.430_-U02

10fl0n, _,P_91°uO_

WAVE NUMBER
(I/CM)
11000,
1_000.
13500.
lb000,
2_1000,
2b00U,
27500,
3U000,
40000,
_i_O00.

60000,

ABS CO WAVE NUMBER A_S CO
(ltCM) (ltCM) (]tCM)

0,2085"002 ?0000, P,a2b9-004
0,1709-002 75G00, 0,3_55-004
0,1305-002 _0000. 0,_991o004
0,1024=002 90000, t_,2173-004
0,5246*003 100000, 0,16P5-004
0,5269"003 lPSOO0, P.P8_6-003
0,4240"00_ I_OGO0, 0,1773°003
0,3468"003 175U00. (I,11_9"003
0,1755"003 2_0000, U,_1_0-004
0,1014"003 300000, h,7616*004
0.0380-004 4000_fl, (,o11_0-004
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TABLE "mTd

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

4 ATMOSPHERES FOR 80,O000R AND 70,O00°R

PRESS(ATH) 4. LkTHALPY 0.1450'k.007 (BTU/LR) 0._053-0q_ (KCAL/G)
T£NP (R) 79999. FREE ENG -0.4789*007 t_TU/L_) -n,2b_O*On4 (kCAL/G)
T[NP (K) 44444. L_TROP¥ 0.7798*005 (6TU/LR-R) n.779b*O_ (CAL/_-K)
DEN(GICM3) 0.5551-006

OHN PPMN (ATH) 1ERN (1/GV) PPHT (ATe) 0.2202°002 PFE (ATH) n._999*Onl
1 fl,8716-005 O. PPH2 (ATM) 0.5821-011 PFH- (ATe) _._8_6_0n8
2 0.2432-003 82260,
5 0,3542m005 97501. IONZZATI_ POTENTIAL (1/CP) 1_5107.
4 _,4992-003 102878. PARTITZON FUNCTZOk n._OS2,Onl
S _.2939o005 105490. ROSSELAND HEAN OPACZTY (1/C_) _,9374-0P4

NAVE NUMBER ABS CO WAVE NUMBER ABS CO RAVE NUHHER A_$ CO
(l/CV) (I/CM) (1/CM) (1/CP) (lieN) (I/_M)

1nOn. n.7525-000 11000. 0.3079-0U2 7000no r.._.19-004
l_On. n.271o*000 12000. 0.2_25-00_ 7500n. _._9-004
2000, 0,155_*000 1_50U, 0.192_°002 _OC_O. 1,,46_7-004
2_Ofl. 0._2_1"001 1_000.. 0.1_12"002 900on. (_._535o004
5fl00. 0.5569-00_ 20000. 0.7734-003 10_000. (I._4_4o004
4000. 0.P730"001 2_000. 0._99-003 l_bliO0. 0.k_3-00_
5flO0. 0.]63&'001 27500. 0,6749-0Q3 1KO000. _,38_9-005
5500. n.!506-U01 30000. 0,_13o003 175000. _._5_9-005
6_0_. 0.10_-001 40000. 0._770-003 20000_. n.1773°003
8000. 0.6541o002 50000. 0.1589"003 500000. 0._713-004

10000. 0,3824°00_ 60000, 0,9934°004 400000. 0.2534-004

PRESS(ATN) 4. LkTHALPY
TENP (R) 7000U. F_EE _NG
TEMP (W) 3888_. CNTRUPY
DEN(G/CM3) 0,632_-006

0.1590-007 (BTU/L_)
-0.401§-007 (BTU/LB)

0.7664*005 (8TU/_8-R)

0.7498*003 (_CAL/G)
-0.2251.004 (KCAL/G)

0.7664"002 (CAL/G'K)

OHN PPHN _AT_) TENM (1/CM)
1 0.1965-002 O*
2 0.3744-003 82260,
5 0,4794-003 97_01,
4 0,6986=003 1028760

5 002411-003 1054900

PPHT (ATH) 0,5796-002 PPE (ATM) 0.1998,001
PPH2 (ATe) 0.2027-0_0 PPN- (ATM) _.]2_0=0_7

ZONZZATZON POTENTIAL.(I/CP.) 104A19.
PARTZTZON FUNCTZON 0.3828*0_1
ROSSELAN_ MEAN OPACZTY (ltCM) 0._9¢3-0n3

NAVE NUMBER ABS O0 NAVE NUMBER
(1/CH) C$/CH) (1/C_)

le00. 0,1069"001 $1000.
1_00. 0,_978,000 12000.
2000. 0.2078*000 13500.
2500. 001250*000 19000.
5000. 0,_030-001 20000.
4nO0, 0,41_7-001 _5000,
_00_, 0.245_'001 27500.
5500. 0.1973-001 50000.
6nO0. 0.1614-001 4_000.
8000. 0.988_-002 50000.

lOfl_n, n.5972-002 ,nO00.

AOS CO kAVE NIJ_BER
(1/CH) tl/CH)

0.4810=00_ 70_0_.
0,3V44=002 7_00_,
0.3010"002 _0(000
0.2360"002 00000.
0.1_03"002 100000.
0.1441-007 lPSdO0.
0.1155-002 150_0P,
0.9417-00_ 17_('0fl.
0._088-003 2fl_C_O.
0.2665-003 3flfl_O0.
0,1654-003 4flOI. O0.

A_S CO
(t/CH)

(..90_3°004
e.7578o004
b,_4_8-f104

(,q972-003

L_04_._4"005
t_.14_0-003
f+._478°D04
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TABLE _ e

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

4 ATMOSPHERES FOR 60,000°R AND 50,O00°R

PRESS(ATH)
TEMP (R)
TEMP (K)
D[N(QICM3)

4, [NTHALPY 0,2249*007 (BTU/LB) 0,6938*003
5999¥, FREE ENG 00,3256"007 (BTU/LB) -0,1809"0n4
3333_, KNTRUPY 0,7508"005 (_TU/LSeR) 0,7508*002

0,7305"006

(KCALtG)
(_CALtG)
(CAL/OeK)

OHN PPHN OATH)
1 0,_416,002
2 n,6222,003
3 0,?2520003
4 0,1022w002
$ 0,1490"003

TEHN (t/G_) PPHT (ATH) 0,7935-0fla PFE (ATH) 0o1996.001

O, PPH2 (ATH) 0,11500009 PPH- (ATH) n,52570007
82260,
97501, IONIZATION POTENTIAL (t/CP) 204456,

1028760 PARTITION FUNCTION 0,2930-001
105490, ROSSELAND MEAN OPACITY (IlCM) 0,2645-063

NAVE NUHBE_
(1/C,)

1000.
1SOn.
20000
2500.
3flOn.
4000.
5000.
5500.
6000.
8_Ufl,

IOOUO.

ABS CO NAVE NUHBER ABS CO NAVE NUHBER
(1/C_) (I/CH) (1/CH) (11C_)

0016m6.001 11000, 0,8084-002 ?00000
0,6196.U00 12000. 0066270002 75000,
0,3209*000 13500, 0,5053"002 _0000.
0.195b*000 150000 0,39570002 90000.
n.128_*000 20000. 0.20050002 100000.
O,66LO-U01 25000, 0,2728°002 125000,
0,3959o001 27500, 0.2281o002 150000.
003181°001 30000. 0.17720002 1750000
0.2605o001 40000. 0.87150003 200000_
0.1660"001 50000. 0.4901"003 300000*
0,1004°001 6000C. 0,3014"003 400000,

AeS CO
(1/CH)

0,1977-003
0,16330003
0,1363-003
0,97770004
0,7240°004
0,52260002
0,32000002
00_1000002
0,14520002
0,46780003
0,_075-083

PR_S_(ATH)
TENP (R)
TEHP (K)
DEN(GtCH3)

4. EhTHALPY 0,1143-007 (8TU/LB)
50000, FREE £NG °0.2514-007 (UTUtLB)
2777_. [kTROPY 0,7314.005 (BTU/LeeR)

0,8897°006

0.6352.0n3 (KCAL/G)
00,1397-004 (KCAL/G)

0,7314-0n_ (CAL/OoK)

OHN PPHN (ATH)
1 0,_075,001
2 0,11440002
3 n,1169-002
4 0,14530002
5 O.nO00*O00

TEMM (IlCP) PPHT (ATH) 0,2402-001 PPE
O, PPH2 (ATH) 0,1473-008 PPH-

82260.
97501. IONIZATION POTENTIAL (1/CP)

102876, PARTITION FUNCTION
1054900 HOSSELAND mEAN OPACITY (l/CM)

(ATM) 0.1988*0f11
(ATH) 0.32q30006

1039_4.
0,2372_001
00483200n3

NAVE NUMPER
(1/CH)

ln00.
1500.
2nOn,
2_0o.
3nO0,
4000.
500n.
5_00.
6_00.
8000.

10000.

AB$ CO NAVE NUHBER ABS CO WAVE NUH_ER
(I/CH) (I/CH) (1/OH) (IlCM)

0,2756"001 11000. 0,1488°001 70000.
0o1102"001 1_000. 0.1_180001 75000*
0.5651"000 1_500. 0.9_71"002 _0000.
e.3379*000 15000. 0.7_42"002 90000.
0,2224*000 20000. 0.3635"002 100000.
0.115_*u00 2bOO0, 0,5_840002 1_5000,
0,69_b-001 27500. 0.4683-002 1_0000,
0.556U0001 30000. 0.3789-002 175000.
0.45§b0001 40000. 0.1_34-002 200000.
0.305_-001 50000. 0.1018-002 300000.
0.18490001 60000. 0._1960003 400000.

Arts CO
(1/C_)

n,4039-003
0,3322-003
0 27_-003
0:1977-003

0,1460-003
0.2342-001
0,14_20001
0.93_8o002
0.6413-002
0._0_1-002
0,92_00003
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TABLE "PTT f

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

4 ATMOSPHERES FOR 40,O00=R AND 50,000°R

PRES_(AT_) 4. [kTHALPY 0.1006,007 (BTU/L_) 0.5569*003
TEMP (_) 40000. FGEE ENG -0.1794-007 (eTU/L_) -0.9964-003
T(_P (K) 22222. [_TROPY 0,b999.005 (BTUtLR-R) 0,_999-002
DEN(G/CN3) 0.1142-005

(_CAL/G)
(_CAL/6)
(CAL/G-K)

OHN PP_N (ATH) TENN (1/Ge)
1 0,1245"000 O,
2 0,7425-002 82260,
3 0,2034p002 97501,
4 0,_768"002 102876,
9 0.0000"000 106490,

PPHT (ATM) 0,1308.000 PFE
PPH2 (ATM) 0,7221-007 PPH-

IONZZATION PUTENTIAL (1/CP)
PAHTZTZON FUNCTZOk
ROSS[LAND HEAN OPACXTY (IlCH)

(ATM) n.19_S*Ofll
(ATH) n._679"0_5

10337Q,
n._100"001
0.1260-002

HAVE NUHPER ABS CO
(1/C") (1/CH)

1000. 0.52L2"001
1_00. 0.2036*001
2nO0. 0,10_1"001
2500. 0,6315"000
5000. 0,4169*U00
4000. 0,216b*000
5000. 0.1302"000
5500. 0.1046"000
6000. 0.1182"000
6nO0, 0,b241o001

10000. 0,3764-001

NAVE NUHBER ABS CO RAVE NUMHER
(1/CM) (1/C_) (1/CH)

11000, 0,3023o001 7000fl,
12000* 0.2470"001 7_000.
13500. 0.1_73-001 _0000.
15000. 0.1458-001 gO00n.
20000. 0.7_22-002 100000.
25000. 0.1620-001 125000.
27500. 0.1203-001 1_0000.
30000. 0,9674-002 175000.
40000. 0.4_90-002 200000.
90000. 0.2512-002 300000.
60000, 0,1514-002 400000.

A_S CO
(?/CH)

0.gBo4-003
0,_U_1-003
0.6779-003
_.47_6-003
0,3579-003
0.1799-000
0.1099,000
0.72n3-001
0.49_2-001
0.16_5-001
0.7121o002

PRESS(ATe) 4.
TE_P (R) 30001.
T(HP (K) 16667.

DEN(G/OH3) 0,1922"009

[kT_ALPY 0.6223*006 (BTU/L�)
FREE [NG -0.1132"007 (oTU/LB)
(NTROPY 0.9847*005 (BTu/LReR)

0.34R7"003 (KCAL/G)
"0.6288"003 (KCAL/G)

0.5_47"002 (CAL/G'K)

OHN PPHN (ATe)
1 0,_20§*001
2 0,3986-002
3 0,2406-002
4 0,1707-002

5 0.0000,000

TERH (1/C_)
O,

62260,
97_01,

102876,

105490,

PPHT (ATH) 0.1216,001 PPE (ATH) 0.1392,001
PPH2 (ATe) 0.1444-004 PFH? (ATH) 0.b004-004

ZONZZATZON POTENTZAL (IlCP) 103_2_.
PARTITZON FUNCTZO_ 0.2013-001
ROSSELAN_ NEA_ OPkCZT¥ (11C_) 0.a5_b-002

N_VE NUH_ER
(1/CM)

1000.
1_00.
2_00.
250n.
3000.
4n00.
5000.
5500.
600_.
8000.

10000,

ABS CO
(1/C_)

0,695e*00t
0.261_*001
0,1366*001
0,_26_*000
0.6484*000
0.286_*000
0.1722"000
0.1384"000
0.1777"000
0,9401"001
fl,_67_*_01

NAVE NUHBER ABS CO _AVE NI)HBER
(1/C_) (1/CH) (1/CH)
11000. 0.466_-001 70000.
12000. 0.3733-001 75000.
13500. 0.2_36-001 _0000.
15000. 0.2_11-001 90000.
20000. 0.1106-001 100000.
25000. 0.3320-001 1_5000.
27500. 0.2612-001 l_OUO0.
3_000. 0.2090-001 175000.
40000. 0.9792-002 200000.
bOO00. 0.5_46-002 300000.
60000. 0.3_40-002 400000.

_S CO
(_ICH)

P._13e-O02

_.2816o002
n.11_6-002
0,_1[_1-003
_,23_5-001
U.14_0*001
_,93_}b,000
I).6438-000
{I._074,000
0.9199-001
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TABLE _ g

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

4 ATMOSPHERES FOR 26,000°R AND 23,000°R

PRES_(ATM) 4,
TEMP (_) 2699_,
TCMP (w) 14444,
DEN(O/CM3) 0,27a.-009

EhTHALPY 0.3923,006 (UTU/LB)
FkE( bNG =0.9533*006 (DTu/E_)
ENTROPY 0._022*005 (_TU/LR=P)

OMN PPHN (ATM)

I n,P4$O*O0%
2 n,_666-002
3 n,131S'OO2
4 0,1309"002
S 0,0000.000

TEMM (%/GP)
O,

8=260,
97502,

102876,
105490,

PPHT (ATM| 0,2415"001
PPM2 (ATM) 0.9_40-004

WAV( NUMBER
(I/CM)

1000.
tSOO.
2000.
2500.
3nOn.
400_.
9000.
SSO0.
6nO0.
8ngfl,

lO00n.

o.21no*on_ (wCAL/O)
-0._074.003 (KCAL/O)

0.50_2"002 (CALtQ-K)

PPE (ATM) 0.7974,000
PFM- (ATM) 0,10q7"003

IONIZATION POTENTTAL (1/CP)
PARTITION FUNCTION
HOSSELAND MEAN OPACITY (I/CM)

AB$ CO WAVE NUMBER ABS CO WAVE NUMBER
(t/CM) (%/CM) (1/CM) (tlCMJ

0,323V*Q01 11000. 0._¥78"001 70000.
0,1457"001 12000, 0,2462"001 75000.
0.773U*000 23500. 0.1V01"001 '_0000.
0,4720._00 250n0. 0.1508-001 90000o
0.3157"000 20000. 0.7974-002 1nO000.
0.1663"000 25000. 0.2634"002 1_5000.

O.lOOb*O00 27500. 0.2074"001 1_0000.
0.8101"001 _nO00. 0.1e63=001 175000.
0,_639"001 40000, 0,7681-002 200000,
0,5970-U01 _O00U, 0,43B2-002 300000,
0.366_°Q01 60000, 0,2727"002 400000.

10406_.
0._004*001
0.=283o002

A_S CO
(%tCM)

0,19q9-002
0,20_1=002
O,RARB-O02
0.1666-002
n.8577-003
0.5352.002

0.32_,001
0.2143,001
0.14_2.001
0.4772*000
0.2117,000

PRESS(ATV)
TEMP (P)
TEMP (W)
DEN(G/CM3)

_e

2300 _ o
1277e,

n,3483-005

E_THALPY 0.2762.006 (BTU/L_)
F_(( LNG -0.709_*006 (uTU/LR)
ENTROPY 0.4547*005 (_TU/LR°R)

OHN PPHN (ATM)
% 0o3243.001
2 0,1.233-002
3 0,49_8-003
4 0o4842"003
S 0o2132-003

TEHM (I/CM)
O.

82260,
97501,

102876,
105490o

PPHT (ATM) 0.3_40.001
PPM2 (ATe) 0o2854°0fl3

WAVE NIJMP[_
(t/CM)

100n.
150_.
2_on.

2_00,
3nno.
4_Ofi.
5_0_.
5_On.
600flo
8flO0.
OOUfl,

0.,1535"003 (KCAL/G)
=0,4276"003 (KCAL/G)

_o4547"002 (CAL/G-K)

PPE (ATM) n._7Fg*O00
PFH- (ATM) _,0941-0_4

IONIZATION POTENTIAL (i/CP)
PARTITION FUNCTION
HO$SELAND MEAN OPACITY (I/CM)

AB$ CO WAVE NUMBER ABS CO WAVE NLIHPER
(t/CM) (I/CM) (I/CM) (IlCM)

0.1187*001 11000. 0.2_95-001 7000_.
0,4786*Q00 12000,. 0,1179"001 75000.
0.2_20÷000 13500. 0.941H-00_ _000_.
0.1861_000 15000. 0.7710"002 90C00*
0.12_2"U00 2_)000. 0.4477"002 100000.
0,_654-001 250n0. 0._447°001 1P5000,
0.405U-_01 _7500, 0.11_5-001 25000_.
0.3269-001 30000. 0.9_32-002 175000.
•0,2684"001 400nO. 0,448B'002 200_00,
0.2651J'002 bOOfiO. O.2579-OU2 300000.
0.1680"001 60000. 0.1698-0d_ 400000.

209271.
0._001*001
0,3469o0_2

A_$ CO
(]tCM)

0.15_5-002
_.2310-002
,.1765-001

_,P3_9-002
'J._3_2-003
0oF143*001
=},4973.001
_,32_0-001
h,_2_5.001
1_.72_0.000
').32_9,000
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TABLE _IT h

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

4 ATMOSPHERES FOR 20,O00°R AND 16,000°R

PRES_(JT_)
T£MP (R)
TE_P (K)
DEN(_/CN3)

4,

20000.
11111.

0.4281o005

LkTNALPY 0.2129"006 (_TU/LB)
F_EE LNO 00.6376*006 (BTu/LP)
[kTROPY 0.4291*005 (BTU/L_eR)

0.1181-003 (KCAL/G)
o0.3_42-003 (_CAL/G)

0.4251.002 (CAL/G-K)

OHN PPMN (ATM)
1 n.3741.001
2 n.3549-003
3 0.1108-003
4 0,98_6-004
5 n,I099-003

TE_H (1/CV)
O.

82260.
97501.

102876.
109490,

PPHT (ATe) 0.3742.001
PPN2 (ATM) 0.7310-003

PPE (ATM) n._2_beOnO
PPH° (ATM) n._148-0_4

IONIZATION PUTENTIAL (1/CP)
PAHTZTZON FUNCTION
HOSSELANO HEAN OPACITY (1/CM)

O.2UOO*Onl
fl.1880"002

HAVE NISMPER
(1/C_)

l_on
1 0

2'_On.
3,On.
4nO,.
5noo.
5_Ofl.
6000,
8000.

lO00n.

AB5 CO NAVE NUHBER ABS CO NAVE NUN_ER
(IICN) (I/CN) (1!C_) (1/CW)

Ot2B06*000 11000. 0.4699-002 ?O00fl.
0.116b÷000 12000. 0.4103"002 79000.
0.627§°001 13500. 0.3641"00'2 _O00fl.
0.3B73"001 1bOO0. 0.3059"002 90000.
0.260_'001 20000. 0.2027"002 100000.
0.'1733"001 25000, 0,_99°002 1_S000,
0.1066-001 27900. 0.4293-002 l_nUOfl.
0,8639"002 30000. 0.3b06"002 175000.
0_7124"002 40000. 0.1799"002 200000.
0.44_4-002 90000. 0.1111"002 300000.
0,538_'002 60000. 0,_b23"003 400000.

A_S CO
(1/C_)

_;12_3-002
'1._876-002
_.?V_8-001
0,33_6-002
n.qOVl-O03
t_.10_0-002
_.65v8.0_1
_.43_6.001
_.2991,001
_.9_30-000
(1.42_9,000

PRESS(ATe)
TE_P (R)
TE_P (K)
DEN(G/CH3)

4.

1600U,
888V,

0.5510"009

[_TNALPY 0.1730"006 (BTU/L_)
F_EE ENG -0.4722"006 (BTUI_R)
[kTROPY 0.4032"005 (_TU/LR_R)

0.960g*0_2 (_C.AL/G)
-0.26_3"00_ (WCAL/G)

0.4032"0n2 (CALIO-K)

OHN PPHN '(ATe)
1 0.3966"001
2 0,2622-004

4 0.3729"00'F
5 e._817-OOS

TEHH (1/C_)
O.

822600
97501.

102076,

109490.

PPHT (AT_) 0.396b*001
PPH2 (ATe) 0.2_87-0fl2'

PFE (ATH) 0,]_74-001
PFH° (ATH) fl.]694-0_4

IONIZATION PUTLNIIAL (l/OF)
PART;TION FUNCTIOh
ROSSELANU _EAN OPACITY (1tC_)

108037.
fl.2000.001
0,_69_00_3

NAVE NUNBER
(1/C ")

lOOn.
1_00.
2000.
2SO0.
"3000.
4_OA,
5_0_,

5_0_,
60Un,

8_Ofl.
10000.

ABS CO HAVE NuHBEH AYS CO _AVE htJ_kER
(I/CN) (1/CN) (1/C_) (1/C_)

0.2201"001 11000. 0.7V32"003 70000.
0._5_7"002 12000. 0.7712"003 79000.
0.927_'002 13500. 0./_84"003 _0000.
0_3333°002 1§000, 0,0789-003 90000,

0.241.e-002 20000, 0,_00-003 100000.
0.1336o002 25000. 0.4078-003 1P5000.

0.B4_6-003 27500, 0,04930003 1_0000.
0.7070-003 30000, 0,_b36-003 175_00.
0,_5_9-003 40000, 0,_411-003 200000,

0,632e'003 _UO00, 0,2ee5o003 300000,
0.689_'003 60000. 0.4180"003 400000.

A,_S CO
(I/CH)

0,14_5-0fl2
n.44Pl-O02
_,51v2-001
(_.q4_40002
U._279-002
0,14336002
_.8756.001

_.127b*001
_._654-000
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TABLE _l"r i

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

4 ATMOSPHERES FOR 13,000°R AND IO,O00°R

PRES_(kTV) _,
TENP (P) 1300u.
TENP (K) 7222.
DEN(g/CR3) 0.e82_-005

[_THALPY 0.1553*U06 (bTU/LR)
F_EE ENG .0.3530-006 (bTU/LR)
ENTROPY 0.3910.009 (BTUtLR-R)

fl,86?6.002 (_CkL/G)
.n.$961*On3 (wCkL/G)

0,3910.00_ (CAL/G-K)

OHN PPNN (ATe)

1 0,3985.0nl
2 n,1219-OOb
3 O.131B,OOe

4 0.R030o007
S 0e74_4"007

TEMN (11Ge)
O,

82260.
97_01m

102876e
1054901

PPHT (ATH) 0,398_.0nl
PPH2 (ATH) 0.1244-001

PF[ (ATe) n.14P2-0n2
PFN- (ATH) _,_376=0_5

IONIZ_TIOh POTENTZAL (1/CP)
PARTITION FUNCTION
ROSSELANU MEAN OPACITY (1/CM)

1UBOZq,
0.2000.U05
0,1_82-Un3

NkV[ NUMRER
(1/C,)

1000,
1_00.
2000.
2_00.
3no0.
4000.
5000.

6000.
BOOn.

lO00n,

ABS CO WAVE NUHBEH ABS CO WAVE NUmbER
(1/CM) ¢1/CM) (1/Ge) (IlCM)

OeE4B#'002 11000, 0.1bb5=003 70000,
0,1101-002 1_000. 0.1620-003 75000.
0.6183"003 13500, 0,1691"003 PO000.
0,39_1-003 1_000. 0.1519-003 9000n.
fle_741-U03 200nO, 0.1_17"003 100000,
n.15bv'U03 25000. 0,1000"003 1p_OOn.
0.9962-004 27500. 0,1092-003 1_0000.
0o_22_-004 _O00U, 0,1007-003 115000.
0.0911"b04 40000, 0,9752-004 200000_
0.114(1"003 bU000. 0,1_60"003 300b00.
0.148_'003 60000. 0.4465"003 400000.

A_,S CO

0,20_2-002
tl,6647-O02
0,793e-001

1_,]7_0.002
0.]0_1.002
0,71_7.001
0,49_7.001
0._b78.001
0.6990*000

PRES_{kTP)
TE_P (R)
TEMR (K)
DEN(G/CM3)

10001.
55_o.

0._109-005

EkTNALPY 0,1349*00_ (ETU/LR)
FfiEE ENG -0,236R*00_ (BTUtLR)
E_TROPY 0._73h*005 (BTU/L_-k)

0,7495*002 (_CALtG)
o_,13_6-003 (_CAL/G)

0,3736"0n2 (_AL/G-K)

OHN PPHN (_T_)
1 0,3880.001
2 n.k724-OOU
3 fl,3793o009
4 0.1677"009

0.1332=009

TE_H (1tC_)
O.

82260.
97501,

_02876.
105490.

PPHT (ATe) 0.3680"001
PPH2 (ATe) 0,1_01"000

PFE (ATM) 0.3_03-004
PPH- (ATM) 0.2332-006

IONIZATION POIENTIAL (ltCP)
PARTITION FUNCTIOK
ROSSELANU MEAk OPACITY (1/CM)

109450,
0,_U00*001
0.1355"004

NAVE NL_HRE_
(1/C_)

1nOn,
1_0_.
2_00o
ZT00.
3cOO.

4_OP.
5flU_.

6_00.

&Hb CO
(l/C*)

n,lOOe-U03
0,4479-u04
0.252(ro004
0,1613-004
0.112_-u04
0._31_-U05
fl.406V'U05
0,338_-U05
0._869-005

n,90_-005
0.132b-u04

N_VE NU_HEH kBS CO _kVE NUMBER

11000. 0.1427-004 70000.
z2ono. 0.1481-004 750fln.
13500. 0,1501=004 P0_00.
1_000, 0._4_8-004 90fiO_.
_0000, 0,1485"004 100000.
25000. 0._B09-004 1P51_00,
_7500. 0,_1_2"004 1_0000.
30000. 0._b4_'004 17bbO0,
40000. 0,7070-004 200000,
_0000. 0.2073-003 3000_0.
bOO00. 0.b787"003 400000,

A_S CO
(IICM)

n,_2_8-002
1!.10_8-001
n.1778,000
_.J337o001
0.3031-002
0,P3_4,002
,_,14_3-002
*_.q_78.001
_+.6549*001
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TABLE "v'l'r" j

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

4 ATMOSPHERES FOR 7,000°R AND 5,000°R

PRESS(ATM) 4.
T£MP (_) 700_.
TEMP (K) 3889.
DEN(G/CM3) 0.193b-004

LNTHALPY 0.5704*005 (BTUtLR)
F_EE ENG -0.1434.006 (UTUtLR)
(MTROPY 0,2864*005 (BTUtLB=R)

OHN PP_N (ATe)
1 Ne_8gO*O02
2 0,4606-012
3 0,_689-014
4 n._982-015
5 0.5337-015

TERN (ltG_)
O.

82260.
97501.

102876.
105490.

PPHT (ATM) 0.1890,001
PPH2 (ATN) 0.211U*001

NAVE NUHPER
(t/CM)

1000.
1500.
2nO0.
250n.
3000.
4_0n,
5000.
5500.
60fin.
800n.

10000.

0.3169,0n2 (KCALIG)
-fl.7968,002 (_CALIG)

0.2864.00_ (CALIG-K)

PPE (ATH) 0.3747"007
PFH" (ATN) 0.5344"009

IONIZATION POTENTIAL (ltCM)
PARTITION FUNCTION
HO$SELAND MEAN OPACITY (I/CH)

kBS CO WAVE NUMBER ABS CO NAVE _UMBER
(riCe) (I/CM) (1/C_) (1/C_)

0.6562*010 11000. 0.3B08-006 ?0000.
0,3062*009 22000. 0,4945"006 75000*
n,8987,U09 13_00, 0,7094"006 80000,
0,204_°00B 15000, 0,9689"006 gOOOQ,
0,3963°008 20000, 0,2_72"005 100000,
0.110_'007 25000. 0._689"005 1_5000.
0.2397"007 27500. 0.8127"005 2_0000.
0.3324-007 _0000. 0.1_35-004 115000.
0.4469-007 40000. 0.3803-004 200000.
0,1452"006 50000, 0,1172"003 300000.
0._B67"006 bOO00. 0.3_85*003 400000.

109655,
0,2000,001
0,3283-007

APS CO
(1/C_)

0,1842-002
0,6131-002
0,7339-001
0.7676o002
0.1740-002
0.4664,002
0.4098*002
0.29_2,002
0.13n3,002
0.1390-001
0.6157-000

PRES_(IT_)
TEMP (R)
TENP (K)
DEN(G/CM3)

4e

5000.
277e.

0,3472o004

LNTHALPY 0.1916,005 (BTU/LR)
FEEE ENG -0,9_38"005 (BTU/LP)
LNTROPY 0,2291-005 (BTu/LB-R)

0.t064,002 (KCALIG)
-0._299-002 (_CAL/B)

0.2291.002 (CAL/G-K)

OHN PPHN (kTV)

1 0.t481,000
2 0.1871-016
3 _.t572-021
4 0,17_8"022

5 0,6976-023

TERN (1tC_)
O.

82260.
975010

102876.

105490.

PPHT (ATe) 0.1481,000
PPH2 (AT_) 0.3B52*001

PPE (ATM) 0.2063-0_1
PFH- (ATe) 0.1308-013

ZONZZATZUN POTENTIAL (I/CM)
PARTZTZON FUhCTZO_

HOSSELAND MEAN OPACITY (I/CM)

10967k,
_.2000-001
0.e218-0_9

MAVE NIJHPEk
(1/CV)

1000.
1500.
2nO0.
2_00.
3000.
4000.
5n0o,
5500.
6000,

8_00,
10000.

ABS GO WAVE NUHBEH _BS CO WAVE NUMBER
(1/C_) (1/C_) (1/C_) tl/C_)

0.43_°011 11000. 0.1744"007 70000.
0,1981"010 1_000. 0._327"007 75000.
0.5660°010 13500. 0.34_4"007 PO000.
0012560009 1_000, 0.4_48"007 g0000.
0.2380"009 _0000. 0,1_97"006 100000.
0.637,-009 25000. 0.2_91"006 1_5000.
0.13_30008 27500. 0.4132"006 1_0000.
0.1839"006 30000. 0.5783"006 175000.
0,244_'008 40000. 0.1941"_05 200000.
0.6219"008 50000. 0.5984"005 300000.
0.1280"007 60000. 0.1983"004 400500.

A_S CO

0.9402-004
0,3130-003
_.3747-002
0,3919"003
00R_860004
0.8106,002
0.81_5-002
_,99t6.002
0._275,002
0.1524,000
b06759°001
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TABLE _qT k

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

4 ATMOSPHERES FOR 3000 OR

PR£SS(ATN) 4,
T(HP (R) 3001.
T(NP (K) 1667.
D(N(_/CN3) 0,9899-004

b_TH/LPY 0.Sg70*U04 (UTU/L_)
FGEE ENG "0.5231"009 (BTUIL_)
L_TROPY 0.2042*005 (UTU/LP-_)

0,49R3*Onl (_CAL/G)
-n.2_06-002 (vCAL/G)

0.2042*002 (CAL/G-K)

QHN PPNN (ATe)
1 n.2149-Of13
2 0.0000,000
3 0.0000,000
4 0o0000*000
5 0.0000*000

TENN (1/CN)
O.

82260,

97501,
102876.
105490.

PPHT (ATM) 0,2145"003
PP_2 (ATM) 0,4000"001

PPE (ATN) O.nO00*O00
PPH- (ATN) O.nOOO*OnO

IONIZATION POTENTIAL (1/CP) 109679.
PARTZTZON FUNCTION O.*)OO0*O00
ROSSELAND HEAN OPACITY (ltCN) fl._434-012

MAVE NUMPER
(I/CM)

1nO0.
1SOn.
2000.
2_UO.
3nO0.
4_00.
_000.

5S00.
6nO0.
8n00.

10000.

ASS CO
(I/CM)

0.1791-U13
0.7661-013
0.2076-012
0.4403-012
0,_032-012
0._032"011
0.412_'011
0,_569"bll
0.7324"011
0.1816"010
0,3702-U10

NAVE NUMBER ABS CO kAVE NUMG[R A_S CO
(I/CM) (I/CP) (I/CM) (1/CM)
11000. 0.9034-010 70000. 0.27_5-006
12000. 0.6679-010 79000. 0.9007-006
13900. 0.9B32"010 PO000. 0.1078-004
15000. 0.1396-009 90000. 0.1128-009
2dO00, 0,3732-009 100000. 0._97-006
2_000. 0.8319"009 1_000, 0.1373"003
27500. 0.1189"00_ 1_0000. 0.13_1-003
3(1000. 0.1664-008 179000. 0.1012-003
40000. 0.9584"008 200000. II.3659,002
90000. 0.1722"007 300000. _.36_0-003
60000, 0,9707"007 400000, 0,1632-003
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TABLE "0"!"i"1'o

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

6 ATMOSPHERES FOR 2OO,O00°R AND 175,OOO °R

PHESS(ATM)
TEMP(R)
TEMP (K)
DEN(G/CM3)

200000.
111111.

0.33&7-006

[kTNALPY 0.2642-007 (BTUIL9)
FilE( (NG -0.1446*008 (BTU/LR)
ENTROPY 0.§549*009 (_TU/LEuR)

OHN PPNN (JT_)
1 0.26P46004
2 0.3610p004
3 _,K6_30004

4 0,5108e003
5 00_295e003

YEkN (1/C_)
O.

82260,
979060

1029020

1099080

WAVE NUHBEN
(1/CH)

1000.
1_00.
2nO0.
2SOft.
3000.
4000.
90000
99000
6000.
BOOn.

10fl00,

PPHT CAT_) 0,3099-003
PPM2 (ATe) 0.7692-013

0,14_8"0n4 (KCAL/G)
-0.8031*004 (XCAL/G)

0,6949*002 (CAL/G'K)

PP( ¢ATN) 0.3000"001
PPH- (ATM) 0.1972-010

ZONZZATION POTENTIAL (1/CP)
PARTITION FUNCTZON
ROSS(LAND MEAN OPACITY (ltC_)

ABS CO HAVE NUNBER kOS CO kAV£ NUMB(!
(t/CH) (1/CN) (1/C_) fl/CM)

0.1361"000 11000, 0.3777"003 70000.
0.403b'001 12000. 0.30750003 790000
002334"001 139000 0,23290003 _00000
0,1332°001 15000, 0.18170003 90000,
0,8490°002 20000, 0o9_44"004 100600,
0.4169"00_ 29000. 0.6615"004 125000.
0,2424"002 27900, 0,5321"004 l_O00fl,
0.19210002 30000. 0.4361-004 1790000
0.1_5b'002 40000. 0.2_46-004 200000.
0,7795°003 90000, 0.1333"004 300000,
0,47340003 60000, 0.0643"009 400000,

10611_.
0.2816.002
0.9177"006

A_S CO
(1/C_)

0._9b0o009
_.50;56-005
0.42_80005

003208-005
0,2460-005
0,74+0-005
0.46180005
alo32_2-005
0,_331.005"
0,78_4-006
0,3_16-006

PRESS(ATw)
TENP (R)
TENP (X)
D(N(G/CH3)

61

175000.
97282*
0,3791°006

_kTHALPY 0,2394*007 (bTU/LR)
F_(( (NG -0,1233-008 (bTU/LS)
(NTRUPY 0.8416"005 (BTU/LS-R)

0.1330*004 (_CAL/G)
°0.6692*004 (KCAL/G)

0.6416+00_ (CAL/G-K)

OHN PP_N (ATe)
1 0,4446,004
2 0,9265P004
3 0,9493-004
4 0,5992"003
9 0,_9_1-003

O,
82260,
97506,

102902,"
205980,

PPHT rATM) 0,9029-003
PPH2 (ATe) 0,1534-012

PF( (ATM) 0.3fl00*001
PPN" (ATN) _,37#0-050

IONZZATZON PDTENTZAL (1/CP)
PA_TZTION FUNCTZOk
HOSSELAN_ MEAN OPACITY (lION)

11)591_.
0._2_2.0_2
0.1876-0_b

W,V[ NUHPER
(1/C_)

1000.
1900.
2000.
2_00.
3000.
4000.
_nO0,

6_00.
800_.

_0000.

AgS CO _AVE NUHB£R ABS CO kaY[ NUHBER

0.194_*000 11000. 0.5_68-003 70000.
0,b9_3-001 1_0000 0,4621°003 79000.
003361"001 I_500, 0,_07°003 _OOO0,
0.192_'001 1_000. 0,2741"003 00000,
0,1224°001 20000, 0,13990003 100000,
0.b11_-002 25000, 0.1042-003 17500_.
_.359_=002 27500. 0._7-004 l_000fl.
0,2621-002 30000. 0,68780004 175000.
0.22870002 40000. 0;3_44-004 200_00.
0.11_70002 _0000. 0.2099-004 300_00.
0.70920_03 Ou000o 001_570004 400900.

A_S CO
(1/C_)

,._3_7o0_9

(*._7_;20005
1_049_40_05

i_,3_,_V.O 05
_0_449-004

11,d4_9°005

fl,A_'2°006

57



TABLE _ b

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

6 ATMOSPHERES FOR 150,O00°R AND 125,000°R

PRES_(ATH) o,
TEMP (_) 149@99.
TEMP (K) 83353,
DEN(_/_M_) 0044Q_0006

LkTHALPY 0.2146,007 (gTU/LR)
kNEE ENG BO.IO25*UOH (BTU/LR)
LkTRUPY 0.§263"005 (UTU/L_-R)

0.1192+U04 (_CALtG)
-0.5694,0fl4 (VCAL/G)

0.8263-0n2 (CAL/_-K)

OHN PPkN (*TM)
1 n.8448.004
2 ntAl#7-O04
3 0,1412,003
4 n.P2_e.O03
b n,1840tO03

TEHN (1/CH)
O,

82260,
97506,

102907t
105588,

PPHT (ATH) 0.7202-003
PPH2 (ATM) 0.3463-012

PFE (ATH) 0,_000*001
PPN" (ATH) 0,%0_6-0_9

ZONZZATZON POTENTIAL (I/CP)
PARTITION FUNCTZO_
HOS_ELANU MEAN OPACTTY (1tC_)

1115664,
0,1705*U02
0.4559-005

NAVE NLJM_[_
(1/C")

lflUn.
l_on,
2_00.
2qOn.
3e00,
400fl,
5n0o.
5_On.
6_on,
8000.

10n00.

AB5 CO WAVE NUMBER ABS CO kAVE NUM_E_
(IICM) (Z/CM) (l/UP) tl/CM)

0,293_*U00 11000. 0.9116-003 70000.
0,105_*U00 1_000. 0,7446-b03 75000.
0.513V'U01 13500. 0.9662-003 _0000.

_,295_'001 15000. 0.4431"003 90000.
O,Z910-U01 20000. 0,2268-003 100000,
0.951_'002 25000. 0.1781"003 175fi00.
0.5556"002 27500. 0.1435"003 1_0000.
0,441V'002 30000, 0,1177"003 175000.
0.3589-002 40000. 0.6059-004 200000.
0,161U'002 50000. 0.3_76"004 300000.
fl.11_9"002 60000. 0,_303"004 400000,

A,S CO
(_ICM)

fl.1_7_.004
0,13_5-004
0=]1P6.004
(}._332-005
0,8338-005
0,32;6-004
9,_049°004
u.1377-004
_i,9666-005
l_,3177-005
0._4_2-005

PRESF(kTP)
TENP (g)

DEN(fi/CH3)

124999.
69444,

nt5308-UO6

LkTHALPY 0.1897+007 (_TU/L_)
FREE _NG o0.8205+007 (_TU/L_)
LkTROPY 0.8081+005 (_TU/L_-R)

0,I054"0fl4 (_CAL/G)

0.80_1"002 (CAL/G-K)

ONN PP_N (_TN)
1 0.]907-003
2 0,13P8-003
3 0.7277-003
4 0,3620-003
5 0.7170.003

TEHM (1/Cv)
O,

82260.
97506.

102902,
105588,

PPHT (ATH) 0,1137-002
PPN2 (ATM) 0,9867o012

PPE (ATM) 0,_909*001
PPM° (ATM) n,3876-009

IONIZATION POTENTIAL (IlCP)
PARTITION FUNCTIOk

HOSSELAN_ MEAN OPACITY (I/CM)

10533_.
0,1192"002
0,1426"004

kAVE NI.MPER
(1/C_)

100_.
1500.
2000.
2_00.
300_.
400_.
5OOno
5500.
6_00.
8_0fl,

lO00n,

AS_ CO
(1/CH)

0,4800*000
0,1741+u00
0.8537-001
0,5028-001
0,32_1-_0_
0,]617"001
0.9492"002
0.7_7U-002

0,0160-002
n.3374o002
0.P014-002

NAVE NUM_Ek ABS CO kAVE NUMBER
(1/CM) (1/C_) (IlCM)
11000, 0.1616"002 70000.
12000. 0.1322-002 75000.
13500, 0.1007-002 MOO00,
1_000, 0,7_92"003 90000,
20000. 0,4047"003 100000.
25000. 0,3424-003 I75000.

_7500. 0,2760"003 150_00.
30000. 0,2263"003 175C00.
40000. 0,1161"00_ 200L00.
90000. 0,0_10"004 3000_0.
60000. 0.4_55-004 400_00.

APS CO
(_/CM)

o,_968-004
0,24_0-004
0,_1n1-004
o,1545-004
0,11_8o004
0,87_4-004
0,55_1-004
{_.36"0-004
0._5_9-004
).83_8-005
u,37_7-005
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TABLE VTTT c

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

6 ATMOSPHERES FOR IOO,OOO°R AND 90,OOO°R

PRES_(_TY) O.
TEMP (_) 10o001.
TENP (_) 56556,
DEN(G/CH3) 0.6bSb-UOb

LkTHALPY 0.1&49*007 (BTU/LR)
FkEE ENG o0.0211÷007 (BTU/LR)
LkTRUPY 0.7_590006 (_TU/LSuR)

n.g159*un3 (KCAL/G}
-N.345U+On4 (_CAL/G)

n.Tb_9*on2 (F;L/_-K)

OHN PPHN (ATV)
1 0.$600-003

2 n.2662-003
3 n.4039-003
4 n,_236.003
5 0._182-003

NkVE NHMPEF
(1/C" )

lOOn.
15on.
2n00.
250n.
3nOO.
4hOP,
500_.

6000.
80On.

10000.

TE_M (1/G_)
O.

82260.
97506.

102902,
105588.

PP_T (ATe} 0.2072"002
PPH2 (ATH) 0.400_'011

PFE (ATM) n,P909*O01
PPM- (ATe) n,_U_loOn8

IONIZATZUN POILNTIkL (I/CP)
PkhTITZOh FUNCIIUr_
ROSSLLAhb MEAh OPACITY (1/CH)

1,;4_9',.
P.7_gV+Onl
fl._01b-U_4

ABS CO NAVE NUHBER AB5 CO _AVE NUe_ER
(1/CM) (1/CM) (1/C_) (1/CV)

O._B40*UO0 11000. 0.3294-002 70COil.
fl.32460600 12000. 0._69_'002 75_00.
0,163y0000 1_500. 0.20_8-G02 PObO_.
0._57u-001 15000. 0.1_14o002 gOt, On.
O,e18h-U01 20000. 0._77-003 1001i00.
0.31_4"001 25000. 0.7789"003 1_5000.
0.184.1"U01 _7_00. 0._272"063 1_0600.

0.147_-001 30000. 0.613_-A03 176600.
n.1204=001 40000. b.2611-003 200600.
0,6827°002 5dO00. 0.1616"003 300C00.
0.4097-002 60000. 0.9697-004 400000.

A"S CO
(IIC_}

.._453-004

,*.4641-0_4
0.3311-004
_.P4_b-004
i.3_0-003
,.P0_3-003
60_3_1000_
".92a6-004

11.]3_9-004

PRESFC_T_)
TEMP (_)

TENP (K)
DEN(G/CH3)

6.

9000_.
_bO00.

0.7374-006

¢_THALPY 061549*007 (BTU/LR)
F_EE ENG -0.5430+_07 (UTu/L_)
LkTROPY 0.7754+005 (bTU/LR-H)

0.8606.0_3 (KCkL/G)
-n.3017+on4 (_CAL/G)

n.7754.0GP (CAL/G-K)

OHN PPHN (_T_)
1 0.98S3-003
2 n.3606-003
3 e.5363o003
4 +_.R1_3-003
50 !F.1811-003

TE_H (1/GP)
O.

82260,
97506.

102902,
105588.

PPHT (kTH) 0.2889-002
PP_2 (_T_) 0.671_-011

PFE (ATP) 0._9_9+0nl
PPH- (ATe) n.4779-008

ZONZZ_TZON POTENT]AL (1/CP)
PARTITZON FUNCTZO_+
ROSSELANC MEkN OP_CZT¥ fl/C_)

ll;4_67.
fl.bU_4+U01
0.1137-003

NAVE NUMPER
(1/C")
10110.
1_06.
2n00.

250_.
3600.
4000.
SHOO.
5_0n.

8_00.
10000.

ABS CO NAVE NUMBER ABS CO WAVE NUMbE_
(1/CM) (1/CM) (IlG_) (1/CM)

0.11840001 11000. 0.4642-00? ?OCAO.
_.43_70G00 12000. 0._B04-002 754000.
0.22220000 13500. 0.2904-002 _OOOfl.

0.130_0000 15000. 0.2278"002 90t_O0.
0._44_'001 20000. 0.1167"002 100000.
0.428_'001 2_000. 0.1169"002 1_5000.
0.P539"001 27500. 0.9404"003 1_0000.
n._032-001 30000. 0.7692-003 175000.
0.1059-001 40000. 0.3_91=b03 200000.
G.9_94"U02 _GO00. 0.2_47"003 300_00.
0.5771"U02 60000. 0.1414"003 400600.

*_S CO
(1/C_)

,_.94_1.004
;;.7_79-004
1_.A67B-004

II.4_14-004
U.36nl-004
t,.63_0-003

".39_2-003

..17_4-003
,I.57_7-004
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TABLE _ d

THE COMPOSITION, OPACITY, AND

PROPERTIES OF HYDROGEN AT A

6 ATMOSPHERES FOR 80,O00°R

THERMODYNAMIC

PRESSURE OF

AND 70,OOO°R

PRESS(ATH)
T(MP (R)
T(NP (K)
D[N(G/CM3)

61

79999,
44444,

0.829U'006

(kTHALPY 0.1449,007 (8TU/LB)
FREE ENG .0.4660,007 (BTU/LB)
_kTROPY 0.7637*005 (BTU/LR-R)

fl.8052+003 (_CAL/G)
-0.25R9"004 (_CAL/G)

0.7637*002 (_AL/G-K)

OHN PPHN (ATH)
1 n,1918-002
2 0._352-003
3 n,73SlwO03
4 0.1P97-002
S 0.7852w004

TERM (1/CH)
O.

82260.
97506,

102902,
105586.

PPMT (ATH) 0.4364-002
PPH2 (ATH) 0.2287-010

PPE (ATH) 0,_998-0e1
PFHo (ATH) n.1276-007

IONIZATION POTENTZAL (1/CP)
PAHTITION FUNCTZON
ROSS[LAN_ MEAN OPACZTY (I/CH)

1U437_,
,.4551*On1
0,_060-0n3

HAVE NUHBER
(I/CH)

1000.
l_On.
2000.
2500.
3000.
4000,
9000,
5500.
6000,
6000,

I0000,

ADS CO HAVE NUHSER ABS CO HAVE NLJHBER
(I/CM) (1/CH) (1/CM) (1/CH)

0.1642*001 11000. 0.6636"002 70000.
0.6244"000 12000. 0.5604"002 75000.
0.31S2*000 13500. 0.4277-002 FOflO0.
0,1843*000 15000. 0.3355"002 90000.
0.1199*000 20000. 0.1715"002 100000.
0,6108"001 25000. 0.1855"002 1_5000.
0,3632°001 27500. 0,1490"002 I_OUO0.
0.2911"001 30000. 0,1_17"002 175_00,
0,2379"001 40000. 0.6114"003 200000,
0,1409"001 50000. 0,3506"003 300000,
0,8492"002 60000, 0,2192"003 400000.

A_S CO
(_/CM)

0.1458-003
0,1211°003
;:,I016-003
0.7352-004
11,54R1-U04
0._3_9-002
o.85_8-003
0,5032-003
0,3901-003

0.1257-003
0.5576-004

PRESS(ATM)
T(NP (R)
TENP (K)
D(N(G/CH3)

6.

70000.
38889.

0,9488"006

[NTHALPY 0.1349.007 (BTU/L9)
FREE (NG -0.3903.007 (BTU/LB)
ENTROPY 0,7503*005 (BTUILReR)

0.7495*003 (KCAL/G)
-0.2168*004 (KCALIG)

0.7503*002 (CAL/G'K)

OHN PP_N (ATM)
1 0.4290-002
2 0.8184-003
3 0.1048o002
4 0.1409t002
S 0,0000*000

TERn (1/CH)
O,

02260.
97506,

102902,
105588,

PPHT (ATH) 0.7565-002
PPH2 (ATM) 0,8224-010

PFE (ATH) 0,_996"001
PPM- (ATH) 0,4096-007

ZONZZATZON POTENTZAL (1/CP)
PARTZTZON FUNCTZON
ROBS[LAND MEAN OPACZTY tllCH)

104040.
0.4527"001
0,34_8"003

HAVE NUHBER
(1/CH)

IOUO.
1500.
2000.
2500,
3000.
4000,
5000.
5500.
6000.
8000.

10000.

ABS CO HAVE NUMBER ABS CO HAVE NUMBER
(1/ON) (I/CM) (1/CH) (1/CH)

0.2387*001 11000, 0,1061"001 ?0000.
0.9177"000 12000. 0.8695"002 75000.
0,4630*000 13500. 0.6635"002 80000.
0,2786*000 15000, 0.5200"002 90000,
0.1719"000 20000. 0.2648"002 100000.
0.9137"001 25000. 0.3159"002 1_5000.
0.5450"001 27500. 0.2033"002 150000.
0,437_°001 30000. 0.2064"002 175000.

0,3976-001 40000. 0,1027-002 200000.
0.2112-001 50000. 0.5839-003 300000.
0.131_-001 60000. 0,3623-003 400000.

ARS CO
(I/CH)

0,2394-003
0.1983-003
0.1660-003
_.11_5-003
o,88_0.004
0.3551-002
u.PleO-O02
_,1432-002

n,9911°003
0.3192-003
0.1416-003
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TABLE "O'TTT e

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

6 ATMOSPHERES FOR 60,O000R AND 50,O00°R

PRES_(JTV) o,
TEMP (P) 59999,
TEHP (K) 33333.
DEN(G/CM3) n.llO9-U05

LkTHALPY 0,124Re007 (BTU/LB)
PkEE ENG -0,3159-007 (bTUILR)
LhTRUFY 0,734_e005 (BTU/LReR)

n,6931*on3 (VCAL/8)
-fl.1755*fln4 (VCAL/G)

O,T345*On_ (CAL/GoK)

OHN PPHN (ATM)

1 n,1173-001
2 fl,1348-002
3 0.1571-002
4 0,1691"002
5 O,nO00*O00

1EMH (1/GM)
O,

822600
97506,

102902,
1055880

PPHT (ATH) 0,1634-001
PPH2 (ATe) 0,4878-009

PPE (ATN) 0,_902*0_1
P_H- (ATM) 0.1707-0n6

ZONZZATIOh POT[NTIAL (I/CP)
PAHTITZON FUNCTION
ROSS[LAND NEAN OPACZTY (1tC_) n,b729-on3

MAVE NUMPER
(1/CH)

1nO0,
1500.
2nO0.
2SOn,
3000,
4nOn,
50On.
55on,
6_00.
8_0_.

1,no,.

ABS CO NAVE NUMBER ABS CO _AVE NtlMBER
(I/CM) (1/CM) (I/CH) (IlCM)

0,3773÷001 11000, 0.1760-001 70000,
N.1453e001 12000, 0,1442-001 75000,
0e7273"000 13500, 0.1099"001 _0000.
0843L6e000 15000, 0,8604-002 90000,
082825e000 20000, 0,4354-002 100000.
0o14_+000 25000, 0,5914"002 125000,
0,8683-001 27500, 0.4728-002 1KO00_.
0,6972-001 30000. 0,3041-002 175C00.
0,5706o001 40000, 0.1889-002 200000.
0,3620-001 50000. 0.1062-002 300{)on.
0.2187-001 60000. 0.6529-003 400C00.

A_S CO
(1/CH)

1_,4283-003
(i.3637o003
_1.7953-003
0,2118-003
0.15_8-003
_._132-001
n.6932-002

_,4649-002
(J.3147-002
I),1014-002
I).4406°00_

PRES_(ATM)
TENP (h)
T[HP ¢M)
DEN(G/CH3)

6.

5000u.

2777U,
0,1318"005

[kTHALpY 0,1140"007 (bTU/LR)
FEEE ENG "0,2433+007 (bTU/LR)
LNTRUPY 0,7146-005 (UTU/L_=R)

0.6332*003 (KCAL/G)
-0.1352-0n4 (KCJL/G)

0.7146.0n_ (CAL/G-K)

OHN PPkN (ATN)
1 0,4330-001
2 0,2445-002
3 0,2498-002
4 0,1876-002
5 0.0000-000

TENH (I/G_)
O,

82260,
97506,

102902*
105588,

PPHT (ATM) 0,5012-001
PPH2 (ATe) 0,6413-008

PPE (ATH) n.2975.Onl
PPH- (ATe) n.1041.085

IONIZATION PUTENTZAL (1/C_)
PA_TZTZOh FUNCTIO_
HOSSLLANU HEAh OPACZTY (11C_)

l_3nbq.
O.?3]b*Onl
0.103_=00_

MAVE NIIMPER
(1/C_)

1000,
1_00,
2_00,
2500.
3no0,
4000.
5000.
5_On.
6oon.
8non,

lO_On.

AB$ CO MAY[ NUHSER ABS CO NAVE NLJH_ER
(1/C_) (1/CH) (1/GH) (1/CH)

0,6306+001 11000, 0,3183"001 70000,
0t2417e001 12000, 0,2605"001 ?5000.
0_1234+U01 13500, 0,1981"001 _0000,
0,7355"u00 15000, 0,1546"001 90000.
0.4828+000 20000, 0.7752"002 100000,
0,2491"000 25000, 0,1256"001 12_00.
0,1492+000 27500, 0.1000"001 1_0000,
0,1198_000 30000. 0,8090-002 175b0_.
0,1246_000 40000, 0.3V15-002 2nooo0.
0,6557-001 50000, 0.2173-002 300nO0,
0,3958-001 60000, 0.1323-002 400600,

A_S CO
(1/C_)

li,p614.003
_,,70_3-003
_,R913-003
n,42_1-003
1_,3118-00_
n,Sfl_8-O01

_i._Oa7-O01
I,,13_8-001
n,4472-002
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TABLE "O'TT'I" f

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

6 ATMOSPHERES FOR 40,O000R AND 30,O00OR

PRESF(aT_) n.
TEHP (P) 4POO,J.
TEHP (_) 2P22_.
DEN(G/FN3) 0.173_-005

L_THALPY 0.9B94-006 (bTU/LB)
F_EE LNG -0.1731,007 (BTU/LR)
L_TRUPY 0.6801"005 (BTU/LRmR)

OHN PP_N (_T_)
1 n.75_1*000
2 n.i9P6-on2
3 n.4101-002
4 0.7104-002
5 o.oooo,ooo

TEHH (l/UP)
O.

822_0.
9750_.

102902.
105588.

HAVE NIIHPEG
(1/CM)

1no0.
l_On.
2nOn.
250n.
5flUn,
4NOflo
5nO_.
5_On.
6_on.
8non.

lonuP.

AB_ CO
(I/CM)

0.1120÷002
0.4367-001
0.224_*u01

0.1340*001
O._85v*uO0
n.4_Bo*uO0
_.3694*U00
0._997*u00
0._474*G00
n.150_*000
0.7B4_-001

PPHT (ATH) 0.2674*000
PPH2 (ATM) 0.3019"006

0.5497"0_3 (_CAL/G)
-_.9615*0f13 (KCAL/G)

0.6801"002 (CAL/G'K)

PPE (ATH) O.PB_b*Onl
PPH" (ATM) fl.llPl"O04

IONIZATION POTENTIAL (I/CP)
PARTITION FUNCTION
HOSSELANb HEkN OPACITY (ltCH)

lP2370.
O*2068*Onl
0.2405-002

NAVE NUHBEN ABS CO HAVE NUMEER
(1/CH) (1/C_) (1/CH)

11000. O.ea01oO01 70000.
12000, 0.5140-001 75000.
13500. 0.3¥01-001 _0000.

15000_ 0.3035-001 90000.
20000. 0.1_03-001 100000.
2_000. 0.3136-001 1_5000.
27500. 0.2482"001 1_0000.
30000. 0.1_96-001 175000.
4(,000, 0.9476-002 200000.
bOO00. 0._188-002 300000.
60000. 0._130o002 400000.

A_S CO
(IlCH)

0.20;8-002
0.1669-002
0.1420-002
0.99_6o003
0.7315-005
0.3700*000
0.2259*000
0.14_1,000
0.10_5-000
0.3300-001
0.14_4-001

PRES_(_T_)
TEHP (G)
TE_P (_)
DEN(G/CHZ)

_e

50001,
16667.

n,300_-005

LkTHALPY 0.5779*006 (BTU/LB)
FEEE ENG =0.1095-607 (BTUtLR)
LkT_UPY 0.5577*005 (BTU/LR-R)

0.3211,003 (KCALtB)
-0.6084-00_ (KCALIG)

_.5577,002 (CAL/B-K)

OHN PPkN (_T_)
1 n.Pli2*Onl
2 P.7060-002
3 e.42#h-002
4 0.1920-00_

0.P000-000

TE_M (1iCY)
O.

B2250.
9750_.

102902.
105S80.

PPHT (ATe) 0.2155,001
PPH2 (ATe) 0.4030-004

PFE (ATM) P.1922-001
PPH- (ATH) 0.1470-003

IONIZATIUN POTENTIAL (1/CP)
PARTITION FUNCTION
HOSSELANb MEAN OPACITY (IlCM)

1023_1.
0.2012-001
0.6723=002

HAVE NI!HPEG
(1/CP)

1nO0.
l_UPo
2_0_.

4n0n.

550_.
6nu_°
OriOn,

10_U".

AHb CO HAVE NUMBER ABS CO HAVE NUHBER

(1/C_) (I/CH) (1/C_) (I/CM)
0.1_32*U02 11000. 0.0301-001 70000.
O.aOT_*u01 1_000. 0.6000-001 75000.
0.2530*001 135_0. 0.5179"001 _0C0fl.
0.1_3_001 15000. 0.4050-501 90000.
0.1014_01 25000. 0.2046-501 100G00.
rob277_O0 _5000. 0.5951-001 1_5000.
n.479e-000 27500. 0.4687-001 1_0000.
0.390_000 300_0. 0.3756-001 175000.
_.322_*000 40000. 0.1769-001 200000.
0.]704*500 _dO00, 0.9709-002 300000,
0.1031_000 60000. 0°5920°002 400_00.

AXS CO
(I/CH)

U.3962-002
0.3_43-002
n.6962-002
0._376-002
_.15_3-002
0.41>3*001
0.p5_8,001
0.]651-001
0.1142-001

0.1631.000
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TABLE " PT1Tg

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

6 ATMOSPHERES FOR 26,000°R AND 23,000°R

PRES_(ATV) b. LNTNALPY
TEMP (_) 25999, F_EE ENG
TEMP (w) 16444, ENTROPY

DEN(G/_M3) no421_-u05

0,3e65,006 (_TUtLR)
-O,_B74*U06 (BTU/LR)

0.4_23,005 (_TU/LR-R)

0.2036-003 (kCAL/G)
-0.4930-0n3 (WCALtG)

0,4B23-00_ (CALtG-K)

QMN PPNN (ATM) TEHM (I/_P)
1 _,3910-001 O,
2 n,4326POn2 B2260o
3 n,2132-002 97506,
4 n,1561-002 102902,
5 O,_O00*O00 10558ge

PPHT (ATe) 0,3918.001
PPM2 (ATM) 0,2611-003

PPE lATH) O,lOal*ONt
PPM- lATH) 0,P2_2-0_3

IONIZATION POTENTIAL (1/C_)
PARTITION FUNCTION
_OSSELAND MEAN OPACITY tl/CM)

11!3452,
0,7004,001
0,7743o0_2

WAVE NI,MPEk AB$ CO WAVE NUMBER

(I/CM) (I/CM) (1/CM)
l_Or. 0,605_.U01 11000.
15_0. 0o2453-001 12000,
2nO_. n,1_90_001 1_500..
2_0_. O.7B9e*_O0 15000.
30On, n.5263-000 2UO00.
40On° 0,_765"000 25000,
500_, 0,167_*U00 27500.
5_Un. O,1344*UOU 3UO00.
6_0_, 0,1B34÷000 40000.
BEGS, 0.9845"U01 50000,

10_00, 0,6095"001 bOOOO,

ABS CO WAVE NIIM_ER A_$ CO
(l/_M) fl/CM) (_ICM)

0,4971o001 70000, q,3536-002
0._129-001 75000, 0,41_0-002
0.3_13-001 _0000, _._1_3-001
0,2567"001 90_00. o,3577-002
0.1390-001 100C00, 0,_654-002
0,435_'0_1 1_5U0_. 0.86_5-001
0,_436"001 l_O&O0, 1,,53n3.001
0,2762"001 175000, 0,3477-001
0.1323"001 200_00. _,24_5.001
0,7435-002 300000. _,7743,000
0°469b-002 400_00, 0.3433.000

P_ESR(aT M) 6. £NTNALPY
TEMP (;) 23000. F_EE LNG
TEMP (w) 1_77_. ENTROPY
DEN(GtCM3) n._306-U05

0,2_4B_U06 (BTU/LB)
°0.7492÷006 (BTU/LR)

0°4409"005 (_TUILReR)

0.1471-0_3 (WCALtG)
-0.4162-003 (WCAL/G)

0.4409,0_2 (CALtG-K)

OWN PP"N lATH) TERM (ltUM)
1 n._033÷001 O.
2 n.1913o002 B2260.
3 n.7737-003 97506,
4 _.7492o0n3 102902.

n,1567-On3 105_88_

PPHT (ATM) 0,5037.001 PFE
PPM2 (ATM) 0.6672-003 PFM-

IONIZATION POTENTIAL II/CP)
PArTiTION FUNCTIO_
ROSS[LANb MEAN OPACITY II/CM)

(ATM) 0°4_]2.0fl0
(ATM) n.1970-0_3

104732,
O°PU01.0Ol
0,_055-002

WAVE Nt_MmEk AB5 GO WAVE NUHBE_
(1/C_) (I/CM) (I/CM)

lOGO. P,296_001 11000,
1500, 0.7914-000 1_000.
2oon. n.4937-000 1_500,
250n. o°304_*000 15000.
3non. ¢,2046-U00 2"000,
4_00. 0,10_9*000 _5000.
5000. _,663_'U01 _7500.
5SO0. 0,5_5_-u01 30000.
60bC. _,4404-001 40000,
8000, r)._249-UO$ 50000.

lO00n, o.2767-u01 6o000.

A_S CU WAVE NUMBER
(I/CM) (IlCM)

0.230_o001 TO000,
0,19_7-001 75000.

0.1590'001 80000,
0,1_16"001 90C'00.
0,7869"002 $flO[iOO,

0._31M-001 175000,
0,1_4_-001 1_0_00.
0,1491-001 17500fl°
0,7_65°002 200000,
0.4307"002 300000.

0._918-002 4_0000,

APS CO
(!/CM)

_,2851-002
0,49;0-0_2
,),4172-001
o.5213-002
(l.17_9-002
0._264-002
b.7717.001
0._000-001
_.3499¢001
0._I_6,001

u.499_*000
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TABLE vlrT h

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

6 ATMOSPHERES FOR 20,O00=R AND 16,000°R

PHES_(_TY) {_. _kTHALPY 0.2008*t106 (BTU/LB)
TEMP (_) _0000. F_EE _NG o0.6710÷U06 (bTu/LP)
TENP (_) 11111. L_TRO_Y 0.4149_005 (bTU/LP=R)
DENIG/_H3) O.b45_-u05

oO.34fiO*On_ (_CAL/G)
n.4149-002 (£ALI_°K)

OHM PP_N lATH) TEMN (l/C°)
1 n._674*OP1 O.
2 n.5376°003 822e0.
3 n.lb_O-On3 97506,
4 n.148_On3 10_902.
5 n.1310-003 _0558F.

PPNT lATH) 0.5675.001
PPH2 lATH) 0.168_-002

PFE lATH) 0.1614_0n0
PFH- lATH) fl.ll?O°On3

IONIZATION Pb1ENTIAL (1/CP)
PA_TZTZON FU_CTIOh

_OSSELANU MEAh OPACITY (1/C_)

10616h.
0.2000*001
0,_260-0n2

NAVE NIIHRER kB5 CO

(1/CV) (1/Ce)
leon. n.460_*uOO
lmO_. n._92u*UOO
2non. n.lo_4*uO0
_OI}o _ot_8V°U01
3nun. O._30v-u01
4hOP. n._B2_°U01
5nOn. ().174o-u01
_. 0.1412°U01
6nOno _.)10_-U01
8OO_. 0.749_-002

]on(_n. _._9b_-bO_

HAVE NUMBER
(I/CM)

11000.
l_OflO.
1_500.
15000.
2,000.
2_000.
27500.
3o0_0.
4(1000.
bbO00.
bO000_

ABS CO NAVE NIJHBER A+'S CO
(1/CP) (1/CH) (_tCH)

0.7911-002 70000. (,.25_2o002
0.7U90-002 75_00. _._379-002
0.0119-002 _o00n. .._0_4-001
0.5_49"002 goonn, h.7_70°002
0._6_7-002 100000. ,i._.976o002
0.0071"002 1_5000. (_.]6_9-002
0.e915°002 1_O00fl. r,.10,,I.002
0.5083-002 175_00. ,_.65_4*001
0.2985-002 200000. I,.4530*001
0.1097-002 _00000. i_._4_0.001
0.1_44"002 400000. 0._471-000

P_ES_(_T_) _. £kTN_LPY

TEHP (_) 1_000. FaEE _NG
TE_P (_) o889. _TROPy
D£NIGICM_) 0.P27_-005

0.1725+006 (BTU/LR)
-0.4592-006 (_TU/LB)

0.3948-005 (BTU/LR-R)

0.95Rl.on2 (wCAL/G)
-0.2551-0n3 (KCALtG)

0.394e*O_k (C_L/G-K)

QHN PP_N (_T_)
1 0._9_4-001
2 _.3937.0n4
3 0.7512_005
4 n._57b-005
5 n._b41-0n5

TEHN (IlUF)
O.

82260.
97506.

102902.
105588.

PPHT lATH) 0.5954.001 PFE
PPH2 lATH) 0.6bOb-O02 PFH-

IONIZATION POIENTIAL II/CP}
P_HT_TIO_ FUNCTION
_OSSELAN_ MEAN OPACZTY (ltCH)

lATH) n.19KO.Ofll
lATH) n._1_2o004

107g01.
0.2000-0_1
0._P6-0_3

NAVE huHPEI_
(1/C _' )

lefln.
l'_un.
pilot.
2'_011.
3flbn.
4flUt1.
_t_Uh.
._U n .

6_b,_.
8ntlr,.

lOnun.

AB5 CO
II/CH)

n,_919-U01
n.1704-001
n.94b,,-u02
I1,025h-00_
_.4301"00_
0.2387"002
0,1680-u0_
0.1382o002

0,11_4°002
n.1144-002
O.)26_-002

NAVE NUHHEN ABS CO NAVE NHH_ER
(11C_) (lICe) (llCH)
110_0. 0.1427°002 70_00.
1_000, 0.1395"00_ ?SliOfl.
13_00. 0.1_26-007 #OhiO.

lb000. 0.1241"00_ gO_00.
20000. 0.9001-003 100000.
25000. 0.764R'O03 lPb{'0O.

_7500. 0.1104°002 150b00.
50000. 0.9499°003 I75000.

40000. 0._00t)-003 200000.
50000. 0._497"003 500000.
60000. 0.8142"00] 400000.

A_$ CO
(_/CH)

0.3119-002
,,.09_7-fl02
1'.1170._00
H.];I_4-001
,..78_I-002
I'.7103*002
(t.]316.002
l,._6_2-001
_!.59A1.001
1,.1915.001
,,.P4_3+000
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TABLE "O'TIT i

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

6 ATMOSPHERES FOR 13,OO0°R AND IO,OOO°R

PRES_(ATV) 6. L_THJLPY 0.1549*U06 (UTUIL_) 0,_607-0n_
TEMP (_) 13000, FkEE _NG -0,3427-00_ (bTU/LR) -0,19N4-083
TEHP (w) 7222, ENTROPY 0,3_28*005 (eTU/LRuR) fl.382h*0C2
DEN(G/CH3) fl,1025-004

QHN PPkN (AT M) TERH (1/GN) PPHT (ATe) 0._968.001 PPE
1 e._968*001 O. PPH2 (ATM) 0.2791-001 PPH-
2 e.1826-005 82260,
3 n,1972o006 97506, ZONIZAT_ON POTENTZAL (I/CP)
4 n.1197-006 102902. PAkTITZU_ FUNCTZOh
5 n.I09_-006 105_88e ROSS£LANI; H_Ak OPACITY (11C_)

(eCkL/G)
(KCAL/G)
(C&L/_=K)

(ATH) e,18_4-002
(ATH) _.6206-009

1USPb_.

0.2000"001
no_217"0_3

A_5 CO
(1/CH)

0,4507-002
0,1491-001
e.17_1*000
1,,186_-001
;,.4242-002
rJ, 06 13-002
rl._ 641.002
(,.] _778002
l,.74_1-001
_'.2363-001
f|.IO46eOO1

HAVE NIJMR[_ k_$ CO NAVL NUHBER AB$ CO _AVE NIJH_ER
(1/C_) (1/CM) (11C_) (1/C_) fl/C_J

1nUn. _,455_-002 11000. 0,2884-003 ?O_a)_.
I_0_, 0e_019"002 12000, 0.2977"003 ?_00.
2_0n, _.1134-002 13500, 0._928o_03 POLO0,
2_0_. n.7250°003 15000. 0.2198-003 _0_00.
3_u_. o._0_1°003 20000. 0.2_5_-n03 100_00.
4nO_. P.2_b-003 _5000, 0.1667-0U3 l?b(Ofl.
5nUn. _.182_-003 27500. 0.1_91-003 1_0_0_.
5_n. n.1508-003 30000. 0.1_60-003 17_00.
6fl0_. _.1302"U03 40000. 0.1943"003 200000.
8_0n. 0._09b-003 _000. 0.3559-003 300000.

10fl00. 0.E741"003 60000. 0.9944"003 400000.

PR_S_(kTH) _. EkTXALPY 0.1323*U06 (bTU/L.)
TENP (R) 10001. kkEE LNG -0.2313-006 (UTu/LR)
TEHP (K) _5_6. £kTROPY 0.3_36-005 (_TU/LR=G)
D(N(G/CH3) 0.1385-_04

_.735_*0n_ (_CAL/G)

0.3636-fln_ |CAL/G-K)

ONN PPHN (_TH) TENM (1/CH) PPHT (ATM) 0._737.0fll PFE
1 _.q737.0_1 0, PPH2 (ATe) _,2e_geO00 PFH-
2 n.1290-007 82260,
3 0._602-009 97506. ZONIZATZU_ PUTEN[ZAL (IlCP)
4 n._463-00_ 102902. PA_T_TIUh F_NCTTOk

p.1919-0n9 105588. HOSSELANb _EA_ OP¢CZT¥ fl/CV)

(ATe) n._2O3-0_b

0._5_=0_4

HAVE NtlMREk ABS _0 MkVE NUMBER ABS CU kAVE NI,MHER
(1/C_) (ltCM) (11C_) (1/C_1 (l/CV)

lnO_. _.181b'003 11000. 0,2594"004 70C00.
1500. 0._070o004 12000. 0,269e-004 75000.
2flOq. 0.4940-004 13500. 0.2749°004 EOOOfl.
2_00. _._906"004 1_000, 0.2744°004 gO('O0.
]flOfl. _._01_'004 20000. 0.264_°0_4 100(_00.
4_Ofl. _.113_'004 _5000, 0._645"004 1P5_00.
_eO_. fI.7_4_-005 27500. 0.444_-_04 1K01,00.
550n. 0.#11_-005 30000. 0.5_38o,04 17500_.
6non. a.5198-u05 40000. 0.1_33-003 200000.
800_). 0._63_-004 50000. 0.4_33-b03 3000q0,

10flUg. 0._405-U04 6fI000. 0.1487-I)_2 4PUbO0.

A_S CO
(1/Ce)

t_.7034°002
,._341-001

_.2931o001
He664b°002
".35_3"002

i.1_2_*002
h.99_9-001
,.P9_2-001
'1.13_b*001
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TABLE _ j

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

6 ATMOSPHERES FOR 7,000°R AND 5,000°R

PRESS(ATe)
TEMP (_)
TEMP (K)
DEN(G/CM3)

|

7000.
3889,

0.301_-004

EkTHALPY 0.5180.005 (BTU/LB)
F_EE ENG -0.1403-006 (BTUILB)
[hTROPy 0.2744*005 (BTU/LBuR]

0.2878*002 (_CAL/G)
-0.7796.0fl2 (WCAL/G)

0.2744*002 (CAL/G-K)

QHN PPkN (ATN)

1 n.24_2.001
2 0.5973-012
3 0e4777-054
4 0.11_4-014
5 0,_673"015

TEHM (liCe)
O,

82260*
97506*

102902*
109588.

PPHT (ATH) 0.2451"002
PPH2 (ATM) 0.3549"001

PFE (ATM) 0.42_8-0fl7
PFHo (ATM) 0.7893t009

IONIZATION POTENTIAL (1/CP)
PARTITION FUNCTION
HOSSELAN_ MEAN OPACITY (2/CM)

109654.
0.2000-001
0._776-007

WAVE Nt_MPER

(1ICY)
1fl0_.
1S00.
2nOn.
2SUO.
3hOP.
400n,
_nOn,
55on.
6000,
8no0.

1OriOn.

kB5 CO
(1/CM)

0.11_5-U09
0._394-009
0.1584*008
0.360,-008
0.6985"008
0.1944-007
0,4226°b07
0.5859-007
n.7878-o07
0,2450"006
0,4956-006

WAVE NUMBER ABS CO kAVE NUHBE8
¢1/CM) (1/C_) (1/CM)

11000. 0.6587"006 70000,
12000. 0,8687"006 75000.
13500. 0.1238"009 80000.
15000t 0.2731"005 90000.
20000, 0,4524"005 100000.
25000, 0,1002"004 2_5000,
2_00, 0*_430"004 _0000,
30000. 0.2000"004 175000*
40000, 0.6703"004 200000.
bOO00, 0.2066"003 300000.
60000. 0.6647"003 400000.

kBS CO
(2/ON)

0.3246-002
0.10_2-001
0.1294,000
0.1353-001
0,3068-002
0,7244*002
0,_5P6-002
n.46_7,002
0._0P6,002

0.1802-001
0t7979.000

PRES_(ATM)
TEMP (,)
TEMP (x)
DEN(nigH3)

6,

500U.
277_.

0.5220-004

(NTNALPY 0,1882*005 (BTU/LR)
FHEE ENG =0,9336.005 (BTU/LB)
LNTROPY 0,2243.005 (BTU/LPeR)

0,I04_*0fl2 (_CAL/G)
-0.S187"002 (KCALIG)

0.2243*002 (CAL/G-K)

OHN PPkN (ATH)
1 n.1820.000
2 o.2300-018
3 0.19_6-0_2
4 _,2096"022
9 _,_146-0_3

TE_M (1/CM)
O,

82260,
97506.

102902,

105588,

PPHT (ATe) 0.1_20.000
PPM2 (ATH) 0.5818,001

PPE (ATN) 0._287-011
PFM- (ATM) 0.1782-053

IONIZATION POTENTIAL (ItCP)
PARTITION FUNCTZON
ROSS(LANb MEaN OPACZTY (1/CM)

209678,

0.2000,001

0,1469"008

NAVE NtMBE_
(I/CN)

150_.
2_OP,
2500.
3_0_,
400_.
5no_,
5_Un,
6_0_,
8_00.

lOnOn.

AB5 CO
(1/CH)

_.7781o011
0.3542-010
0.1012-009
0.224_*00_
_,42_5-009
0.1140°U08
0,2402°008
0,3288°00_

0,4372-008
0.1112=007
0,2288"007

MAVE NUMBER ABS CO _AVE NUMBER
(1/CM) (1/CM) (1/CM)
11000. 0.3118"007 70000.
12000* 0.4142"007 75000.
_500, 0._104"007 _0000t
15000. 0,_668-007 90000.
20000. 0.2319"00_ 100000.
25000, 0.5169"006 1_000.
27500. 0.7388"006 290000.
30000, 0.1034"005 175000.
40000, 0,347_-005 200000,
60000. 0.1070"004 300000.
60000, 0,_546*004 400000*

A_S CO
(IlCM)

0.16_1-003
0.S597-003
0,6699-002

_;7007-003
0.1589-003
0.1220.003
0,1227.003
0,R916-002

0,3423-002
0.1073*000
0.8304-001
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TABLE_TTTTk

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

6 ATMOSPHERES FOR 3OOO R

PRES_(kTM) 6,
TEMP(R) 3001,
TEMP (K) 1667.
DEN(G/CH3) 0.8842-004

ENTHALPY 0.8969*004 (BTUtLB)
FREE ENG -0.5111,005 (BTU/LB)
EkTROPY 0,2002*005 (BTU/LBeR)

0.4983"001 (KCAL/8)
-0.2839"002 (KCALIG)

002002*002 (CAL/GeK)

OHN PP_N (ATM)
1 0.2627-003
2 000000-000
3 0.0000,000
4 000000*000
5 000000"000

TERH (1/CH)
O,

82260,
97506,

102902.
105588.

PPHT (ATH) 0.2627-003
PPH2 (ATM) 0.6000,001

PF( (ATM) 0.0000,000
PPN- (ATM) 0.0000,000

IONIZATION POTENTIAL (1/CP) 109679.
PARTITION FUNCTION 0.0000,000
ROSS(LAND MEAN OPACITY (IlCN) 0.1549-011

NAVE NIJHP(_
(1/C_)

1000.
1500.
2000.
2_00.
3000.
4000.
SO00.

5_0fl,
6000.
80000

10000.

ASS CO
(ttCM)

0.3290-013
0.1407,012
0.3813-012
008088-012
0,1476-011
0o3733"011
0e7574"011

0e1023"010
0.1345"010
0.3356"010
0.6800"010

NAVE NUHS(R ASS CO NAVE NUHBER A_S CO
(I/CH) (IlCN) tl/CM) (IlCN)
11000. 0.9247-010 ?00000 0.4970-006
120000 0.1227"009 750000 001655,005
13500. 0,1_06"009 80000. 001981-004
150000 002_640009 900000 002072"005
200000 0,6_55"009 100000, 0,4697-006
25000, 0.1_28"008 125000. 0.2060,003
27500. 0.2184"008 1500000 0.20_7,003
30000. 0.3057"008 175000. 0.1518,003
400000 0.1026"007 200000. 0.5782*002
500000 0.3163"007 3000000 0.4507-003
60000, 0.1048"006 400000. 0.19_7-003
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TABLE IX" a

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

I0 ATMOSPHERES FOR 200,O00°R AND 175,000°R

PRESF(JTM) 10. L_THALPY
TEHP (_) POUOOu. F_EE ENG
TEMP (w) _11111. eNTROPY
DEN(_/_M3) 0.552_-U06

0.2642*007 (BTU/LR}
-0.1405-008 (_TU/LH)

0.8346*U05 (BTU/LR-R)

0.$468-0n4 (eCAL/G)
.fl.7805*On4 (_CAL/G}

0.8346*Ue2 (CAL/G-K)

OHN PPHN (ATe) TE_M (%/CP)
% n.7271.Un4 O.
2 n,q956oO04 822bl.
3 n.4_39-0n3 9751_,
4 n._047-003 102954.
5 n.16Q1-On3 105786.

PPHT (ATM) 0.8294-003 PPE (ATM) n._O00*O01
PPH? (ATM) 0.3075o012 PPH- (ATM) 0.7208-010

IONIZATION POTENTIAL (%/CP) 105414.
PArTiTION FUNCTION 0.2297-U02
ROSSELANb MEAN OPACITY t%/CM) 0.2525-0N5

WAVE NUMFE_ AB5 CO WAVE NUMBER
(1/C') (t/CM) (t/CM)
%nOn, n.377_*000 11000.
l_on. n.1341-000 1_000.
2n00. n._474-U01 1_500.
2_lJn. [)._72_oo01 15000.
3nOn. O._36_-u01 20000.
4nnfl. fi.156_°U01 250fl0.
5Pon. i).b71_-002 27500.
5_on. n.5319-u02 30000.
6nbn. fl.4304"002 40000.
8non. 0.2221-00_ 50000,

lOnOn, n.1309-002 60000.

ABS CO WAVE NUMBER
(I/CM) (1/CM)

0.1044-002 70000.
O._b01"OU3 75000.
0.6438"003 _0000.

0._023o003 90000.
0.2_54"003 100000.
0.1B26-003 125000.
0.1469o003 1_0000.
0.1203"003 175000.
0,6196"004 200000.
0.3675-004 300000.
0.2_83"004 400000.

A_S CO
(1/CM)

0.I043-004
0.13M8-004
0.11_9-004
0.8840-009
0._7_0o005
0._053-004
0.13_6-0_4
0.9033o00_
0.64_4-00_

0.9677-006

PRESF(_TM) 10. L_TMALPY
TEMP (w) ]75000. F_EE _NG
TEMP (x) 97222. L_TRUPy
DE_(_/rM3) 0.b31_-006

0.2394*007 (BTU/LR) 0.1330-004 (KCAL/G)
=0.1198*008 (BTU/L8) =0.66_5.004 (FCALtG)

0.8_$3-005 (UTU/LR_R) 0.8_13-0n_ (CAL/G-K)

OMN PP_'N (_TY) TE_M (1ICY)
% n.1221-0_3 O.
2 n._44b.On3 82261.
3 n._506-003 97515.
4 _,425B-003 %02954.
5 n.1798-003 10578_.

PPHT (ATM) 0.113_-002 PPE
PPH2 (ATM) 0.7773-012 PFM-

IONIZATION POTENTIAL (%tCP)
PARTZTZON FUNCTION

ROSSELANu MEAN OPACITY tllCM)

(ATM) _.4909e001
(ATM) 0.]771"0fl9

1()51b_.
_.1854"002

WAVE NL_FtPE_ ABS CO WkVt NUHHER

(11C _) (%/CM) i]ICM)

lnBn. r),538d*O00 11000.
I_I,P. n.1923*000 12000.
2nO_. 0.9317-001 13500.
2Kun. 0.b391"001 1bOO0.
3n(|n. n.343_-_01 20000.
4nUO. n.169_-uOZ 2bono.
5nGn. 0.983_-b02 27_00.
5_00. _.780_-u0_ _(+000.
6n0_. n,e320-U02 40000.

8nOn, O,331v-u02 _000.
I0_0_. 0,196o'b02 buO00.

AHS CO WAVE NUMEER k-5 CO
(1/CM) fl/CM) (l/CM)

0.1b_6=002 ?0000. 0.7568-004
0.1_77o002 75000. u._1_6o004
0.9686-003 _0000. 1).184_'004

0.7_6_o003 90_00. (i.1372o004
0.3661"003 100_00. _e].iJ_°O04

0._71=003 125_00. (,.39_0.0n4
0._312-003 %50ti00. _.P5_-004
0.1695"003 17500_. , .17_6-004
0.97b_°004 200000. ;..1219o004
O.b780-O04 300000. . .40_6-0_9
0.3737-004 400000. ,i._0:_8-005
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TABLE "T_" b

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

I0 ATMOSPHERES FOR 150,O00°R AND 125,000°R

PRESS(ATM) 10,
TEMP (;] 149999.
TEHP (x) 83333.
DEN(G/CM3) 0,7371-006

LNTHALPY 0,2146-007 (bTU/LB)
FkEE ENG =0,9944-007 (6TU/LB)
ENTROPY 0.8060+005 (6TU/LR-R)

QHN PPNN (JTH)
1 0,2315-003
2 0,2238-003
3 fl.3869-003
4 0,62_3"003
5 fl,1618"O03

TERM (1/CH)
O,

822611
97515.

102954,
105786,

PPHT (ATH) 0,1630-002
PPH2 (ATH) 0.1775-011

WAVE NUHPER
(I/CM)

lflO0.
1500.
2non,
2500.
3n0o,
4000.
5n00,
5500.
60On,
8000°

10000,

0,1192"U04 (KCAL/G)
-0,5525"004 (_CALIG)

0,8060"002 (CAL/G=K)

PPE (ATM) _.4999e00t
PPHo (ATM) 0,48_9-009

IONIZATIOh POTENTZAL (1/CP)
PA_TITIO_ FUNCTION
HOSSELAND MEAN OPACITY {I/CN)

ABS CO WAVE NUHBER ABS CO NAVE NUMBER
(I/CM) (1/CM) (I/CM) {1/CM)

0,8141"000 11000, 0,2517=002 ?0000,
0,2e23"000 12000, 0,2055"002 75000,
0,1440"000 13500, 0,1962"002 80000,
0.829_-001 15000, 0,1222-002 90000.
0.5304-001 20000, 0,6252=003 100000.
0,263_'001 25000, 0,4901"003 _2_000,
0.1536"001 27500, 0,3949"003 150000,
0,1222"001 30000, 0,3239"003 175000,
0.9922"002 40000, 0.Ib66"003 200000,
0.529e'002 50000. 0.9633o004 300000.

0t3143-002 60000, 0,0329-004 400000.

104_b2,
0.1409"002
0.12_0"004

A_S CO

(l/CM)
0,4376-004
0,3642-004
0,3094-004
0,22_9=004
(_,1741-004
0,8_42-004
0,_610-004
0,3773-004
0,Pb49=004
0,_707o005
_,3_69-005

PRESS(ATP)
TEHP (R)
TEMP (K)
DEN(G/_H3)

10,
124999.

69444.
0,BB47-006

ENTHALPY 0,1897-_07 (BTUILB)
F_EE ENG -0,7951_007 (BTU/LR)
_NTROPY 0,7878*005 (BTU/LR=R)

0,1054*0fl4 (KCAL/Q)
-n.4417*Of14 (KCAL/G)

n,7878*002 (CALIg.K)

OHN PP_N {ATH)
1 0,5202-003
2 0t37_6-003
3 0,62_0-003
4 0,9864-003
5 0,4793t004

TERN (1/GM)
O.

82261t
97515t

_029541
105786,

PPHT (ATH) 0,2954°002
PPH2 (ATH) 0,4981-011

PFE (ATM) 0,4999*0N1
PPN- (ATM) 0.1762-008

ZONIZATION POTENTZAL (1/C_)
PAATZTION FUNCTION
ROSSELAND MEAN OPkCZTY (IlCH)

104463,
0,9819.0nl
0.d888-0_4

NAVE NUN_E_
(1/CH)

1000o
1S00,
2000.
2_00.
3000,
4n00,
50on,
5_00,
600_,
8000.

lO00n.

ABS CO MAVE NUMBER ABS CO _AVE NUMBER
(1/CM) ¢1/CM) (I/CM) (1/CM)

0,1332"001 11000. 0,4450"002 70000.
0,4822.000 12000, 0,3639-002 75000,
0.2401_000 13500, 0.2771"002 _0000.

0.1391_000 15000, 0,2172"002 90000,
0.8953"001 20000, 0.1113"002 100000,
0.4467-001 25000. 0,9_91"003 1_5000.
0.2621-001 27500. 0.7_68-003 1_0000.
0,2090"001 30000. 0.6205"003 175G00.
n,170o-001 40000, 0.3180-003 200000,
0.9299-002 50000, 0,1_65"003 300000.
0,5547"002 60000. 0.1193"003 400000,

A_ CO
(1/CH)

U.8099-004
0,_792-004
0.5752-004
_.4229-004
(,.3197-004
IJ._3_7-003
0.1506-003
0,10_4-003
0,70_9-004
0,72_0-004
0._0_2°004
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TABLE TX" C

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

I0 ATMOSPHERES FOR IO0,O00°R AND 90,O00°R

PRESS(ATe)
TEMP (_)
TEHP (_)
DEN(etCH3)

1U.
100001.

55556.
n,11060005

[kTHALPY 0.1648.007 (BTUtL8)
FREE £NG -0.6008-007 (BTU/LB)
ENTROPY 0.7656*005 (BTUtLBmfl)

0,9157"003 (KCAL/G)
-0.3338"0fl4 (KCAL/G)

0,7656*002 (CAL/G-K)

OHN PPNN (ATM)
1 P,1524-002
2 0,7244-003
3 0,1098p002
4 _,1423w002
5 0,0000-000

TERM (1/CP)
O,

82261,
97515,

102954.
105786*

PPNT (ATH) 0,4770-002
PPH2 (ATM) 0,2124-010

PPE (ATM) 0,4998*001
PPH- (ATM) 0,9304-008

IONIZATION POTENTIAL (1/CP)
PARTITION FUNCTION
ROSSELAND MEAN OPACTT¥ (1/CN)

103915,
0,62_9*001
0,1637-003

HAVE NHMRER
(1/CM)

IOUO.
1500.
20On,
2sun,
3nOfl.
4flOfl.
5nO0,
5500,
6000,
8nO0,

IONO0,

ABS CO
(1/CM)

0,247d*001
0,91[1.000
0,45E9-000
0,2686*000
fl,1703-000
0,e588-00_
0,5070-001
0,4052-001
fl,3304-001
0,186V-001
0,1121-001

HAVE NUMBER ABS CO HAVE NUMBER
(1/CN) (I/CM) (ltCM)
11000, 0,9006"002 ?0000,
12000, 0,7375"002 ?5000,
23500. 0,5624-002 80000,
15000, 0,4410"002 90000,
20000, 0,2259-002 100000,
25000, 0,2122"002 1_5000,
27500. 0,1709-002 150000,
30000, 0,1399"002 175000.
40000. 0.7109-003 200000.
_0000, 0,4128°003 300000,
60000, 0026120003 400000,

A_S Co
(1/C_)

0,17560003
0,14660003
0,12390003
0,9008-004
0,67600004
0,88170003

0,5479-003
0,36?40003
0,25170003
0,8132-004
0,3606-004

PRESS(ATe)
TENP (P)
TEMP (K)
D(N(G/CM3)

IU.
90000.
50000,

0,1229-005

[ETMALPY 0,1549-007 (BTU/L8)
FREE ENG -0,5247-007 (BTU/Lg)
ENTROPY 0,7_51"005 (BTU/LBuR)

0,8604*003 (KCAL/G)
00,2915"004 (KCAL/G)

0,7951"002 (CAL/O'K)

OHN PPNN (ATH)
1 0,2664-002
2 0,9994-003
3 8,1450-002
4 0,1628-002
5 0,0000-000

TERN (1/C_)
O,

82261,
97515*

102954,
105786,

PPHT (ATM) 0,67410002
PPH2 (ATM) 0,47450010

PPE (ATM) 0,4997.001
PPM- (ATH) 0,2153-007

IONIZATION POTENTIAL tltCW)
PARTITION FUNCTION
ROSS(LANU MEAN OPACITY (IlCM)

103630,
0,5061-001
0,3073-003

HAVE NUHPER
(1/C_)

1000,
1500,
2000.
2q00,

3flOn,
4fl00,
5000,
5KO0,
61100,
800n,

lOnO0,

ABS CO
(1/CM)

0,33L7-001
001227*002
0,61L0-000
0,3S76"000
0,2315"000
0,1172"000
0,6939-001
0,5551-001
0,4530-001
0,2612-001
0,1569"001

HAVE NUMBER ABS CO HAVE NUMBER
(1/CM) (1/CM) (IlCM)
11000, 0,12620001 ?0000,
12000, 0,1034"001 ?5000*
13500, 0.7884"002 80000,
150000 0,61820002 90000*
200000 0,3162"002 100000*
25000, 0,3164"002 1P5000,
27500, 0,2545°002 150000.
30000, 0,20U1"002 175000o
40000, 0,10520002 200000,
50000, 0.60740003 300000,
60000, 0,3822-003 400000.

A_S CO
(1/CM)

0,_5570003
0,21_90003
0,1791o003
0,23n10003

0,97280004
0,17140002
0,10600002
G,69950003
0,4U_10003
0,15_5-003
0,69390004
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TABLE _" d

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

I0 ATMOSPHERES FOR 80,O00°R AND 70,O00°R

TENP (k) 79¥9_.
TEMP (K) 44444,

DEN(_/CH3) 0.1365oU05

(kT_ALPY 0.1449*0Q7 (BTUtLR)
FkEE ENG -0.4498*007 (BTU/L_)
ENTROPy 0.7463*005 (BTUtLA-_)

-0.8049*0N3 (eCALIG)
-0.2499,0n4 (VCAL/G)

0.7433*002 (CALtO-K)

O_N PPNN (ATM)
1 _._146-0n2
2 n.1436-002
3 _,_972-002
4 nolBlSPO02
5 O.aOO0*O00

TENM (1/C_)
O.

82261.

1029946
109786.

PPNT (ATM) 0;1037,001
PPN2 (ATe) 0.1292-009

PF( (ATM) _._999,001
PFN* (ATM) n.5704-Of17

IONIZATION POTENTIAL (1ICY)
PARTITION FUNCIION
ROSS(LANb MEAN OPACITY (IlCM)

1,3_b_.
0o4031"0Pl
0._5_6=0n3

NAVE NUHRER #85 CO
(1/CH) (IlCH)

l_On. n.460_,U01
1_0n. _.1714-V01
2_0_0 00857_*000
2_0n. 0.506_+000
3non. 0.3269*000
4non. n.1662,000
9nun. 0.9661-001
5_Ofl. 0.7697*U01
6flOn. 0.73[_-V01
8non. _.3606=001

lOnOn. 0.2291-u01

MAVE NUHBER ABS CO kAVE NUMBER
(LICM) (1/G_) (lieN)
11000. 0.1_42"001 70000.
I_00_, 0.1_10"001 75_00.
1_500. 0.1151"001 PO000*
1_000. 0.9026"002 90000.
20000, 0.4606"002 100000.
25000. 0.4¥78-002 1P5000.
27500. 0,_999*002 1_000_.
30000. 0.3265"002 17_000.
40000. 0.1639-002 200000,
90000. 0,_396"003 300000.
60000. 0.5674*003 400000.

A_S-CO

i),3906-00_
0.32'4-003
O.P7P3-O03
0.19_9-003
d,1468-003
0.37_7-002
_._296o002
0._5_t-002
_.]047-002

0,14_6o0_3

TENP (_) 71|OOu.
TEMP (K) 3_68_. kkTRUPY

DEN(_/CM3) _.1_6_°U0_

OHM PP_N (_T_) TE_M (1/0_)
1 n.1140-001 O.
2 0._179-002 82261.
3 0._7_4-002 97515;
4 0.1962-00_ 1029_4.
5 0._000"000 109786.

NAVE N!;MPEG _BS CO
(11C_) (1/C_)

200_. 0.126%*U01
2_06. 0,7435*000
3no_, 0,4B41"000
4_0_. 0._470÷_00
50UP. n.146V*VO_

5Rt),I, QtI_6_*UO0
6_Oa. 0.112_*000
8_00. _,5647"U01

_oeon. 0.352_-001

(kTNALPY 0.1348.007 (STU/LS)
FkE£ ENG e0.3760*007 (BTU/_B)

0.7296*005 (BTUILBuR)

PPHT (ATH) 0,1833-001
PPH2 (ATe) 0.4626-009

0.7490*003 (KCALtG)

*0.2089.0_4 (xCA_/G)
0.729_-0_2 (CAL/_-K)

PPE (ATH) a.agol.O_l
PPH- (ATe) fl.1814-006

IONIZATION POTENTIAL (I/CP)
PARTITION FUNCTION
ROSSELANU HEAN OPACITY tl/CN)

102_71.
0.6214"001
0.9256"003

MAVE NUMBER ABS CO NAVE NUMBER
(I/CH) (liCe) tl/CM)
11000. 0._639-001 ?0000.
12000. 0._22"001 7500_.
1_500. 0.1_70"001 FO000.
15000. 0.1_87"001 90000.
20000. 0.704_'002 100000.
25000. 0._99"002 129000.
27900. 0.6733"002 1_0000.

_UO00_ 0.5486"002 _?500flt
40000, 0,2729"002 200000.
90000, 0.1_50"002 300_00,
60000. 0._617"003 400000.

A_S CO
(lICe)

0._3_4°093
0.52_3°003
o.44(;§.o03
0.3172°003
o.73_6.003
(i.9438o0O2
_.q794-002

_,3b_6-002
0,26_4-002
0.P4_6-003
0.3764-003
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TAF_LE "P_ e

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

IO ATMOSPHERES FOR 6OIOOO°R AND 50,OOO°R

PR[|_(ATW) _U,
T[NP (N) S9999,
TIWP ¢K) _3_35,
D[N(O/CM3) O,lllO-OOS

L_TNALPY 0,1246.007 (BTU/LB)
r_[[ [NO -0,3038.007 (ITUtL8)
(NTROPY O,TS39*OOS (|TU/LB*R)

0.6920*003 (XCkL/a)
• fl.1618*0n4 (KCALla)

0.7139*0n2 (CALIQ-K)

aNN PPMN CATM)
t e,30|llOOL

eo40_|pOn=

g o,eO00.OnO

r[M_ Ct/ge)
Oe

a2|a$,
9?gLg,

Lo29s4,
LosTai,

PPH? CAT_) 0,4003o001
PPM| |ATe) o,_9_t,ooa

PP( (ATM) n,49nO.Oel
PP_o (ATN) e,7354e006

ZONZZJTZON POT[NT]AL (tlCP)
P&RT_TZON FUNCTION
R0|a[_AND MEAN OP_CtTY (21CV)

kAV[ e_J_tk
(_IC")

_ege,

leO,,
|qOe,
|eOe,
_eOe,

aeOe,

_oeOe,

Aaa co wAVE NU_aER AB| CO WAV[ _U_BEt

O,_O_J*O0| _000, 0,4163e001 70000,
e,_90k*O0_ _|000, O,_llleO0_ ?t000,

0,t_6_*00_ _SO00o 0o_74*002 eO00O,
0,71_*000 |0000. 0.1149.001 100000.

0,|76_*_00 =7900, O,_-OOt 1SO00,,

0,_|_?*_00 40000, 0,4_1_-00_ leO00_,
0,;a&_'001 _0000. 0._en-00_ |00000.
0,S?9_-_01 eO000, 0,1t91"00! 400000,

_a Co
(I/CM)

0,9501.00=
0,1_74.00_

0,d074o00]
O,_9_eOO&
_,17_0-001
0,S_74_001
U,01;I-008
Oef6_6"O0_
0,S161o00|

Lg,

S0000.
2777=,

(&THA_PY 0,1133*U0_ (iT_/L_)
r_[[ [Ng -0,_332.007 tiTUlar)

1 0,51S1.000
Oe_lTS-O0_

3 0,A400-00_
4 eo_9100_2

_,flO00*OOO

O,
02=61,
97SlSe

_029S4,

PPHT (ATe) 0.22_1.000
PP_2 (ATe) 0._0_a-007

PP( (ATM) 0,4937,081
PP_. (ATM) 0,a433-00|

ZO_%ZATZO_ POT[_TZAL (t/CP)
PA_TZTZO_ FUNCT%0_
ROSSELAN6 _EAN OFAC_YY (I/GM)

101671,

WAV[ NIIM_L_

2egO,
tqo_,

3000,
4f100.

9_00,
6000.
8nO0,

AB9 _0 _AVE NUMH[R ABS CO kAV( NUMH[R

0,1710*002 1_0n0, 0,e_84-0o2 ?0000,
0.6|4_$_0_ _2000. 0.6_58-00_ 7_000.
_,_3_*_01 _3500. 0._11-001 _0000.
0,198_*g01 1_000, 0.406_'00_ 90000,

0,1_9_$002 _0000. 0.546C°001 100000,

0,6671"000 _5000, 0,3_50"001 2_9000,
fl,494_*000 27500, 0,2_860001 1_0000,
0.400_*000 _0000. 0.2092-001 175000.
0.3299.000 400_0. 0.1017-0_ 200000.
_ot731*000 90000, 0.561_'3_2 300000,
0.1043"_00 O0000. 0.3419-002 400000.

Anl CO
(t/C_)

_,1B34.002
0,1_31°00=
001U_-00|
0,80_4°003
0.1_5.000
0,78_9o001
0,9151.001
0.3563-001
0.114_o002
0._092-002
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TABLE "T'r f

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE. OF

IO ATMOSPHERES FOR 40,OO0°R AND 30,OOO°R

PRESS(JTH) lU.
TEHP (_) 4000_,
TEHP (K) 22222,
DEN(_/CH3) 0,2942-005

EkTHALPY 0._27,006 (BTU/LB)
FREE ENG e0.1653*007 (BTU/kB)
ENTROPY 0.6939*005 (BTU/LBgR)

0,9348"0n3 (KCAL/g)
o0.9182"003 (_CAL/Q)

0.6539*002 (CAL/G-K)

OHN PP_N (ATM)

1 0.6194,000
2 0.2206-001
3 e,1011-001
4 0.1483-002
9 0,n000-000

TERH (1/CV)
O,

82261.
97919,

102954,
105786.

PPHT (ATe) 0,6430*000
PPH2 (ATe) 0,1746-009

PPE OATH) n.4678*001
PPH" (ATH) 0,44?4-004

ZONZZATZON POTENTZAL (I/CP)
PARTITION FUNCTZON
ROSS[LAND HEAN OPACITY tltCH)

100_73.
0.2076,001
0.5958-002

WAVE NUHPER des CO
(1/CM) (t/C°)

lnUO. 0.2998,002
1500. 0,1141,002
2000. 0.564_*001
2_00. 0,3492.001
3000. 0,2294,001

4nO0. 0,1520,001
SeOe. 0.9362.000
5500. 0.7988.000
6_00. 0.6258.000
8n00. 0.3287._00

t0000. 0.1976"000

MAVE NUHBER ABS C0 kkVE NUHBER
(I/CM) (1tOM) (IlCM)
11000. 0.1_86"000 70000.
12000. 0.1294"000 79_00.
13500* 0.9609"001 _0000.
1_000. 0.7629"001 90000.
20000, 0.1304,000 100000.
29000. 0.7669-001 179000.
27900, 0,0068"001 1_0000.
30000. 0.4_82"001 179000.
40000. 0.2319"001 200000.
900_0. 0.1271"001 300000*
60000. 0.7678°002 400000*

A_S CO
(ltCM)

0.49_1-002
0,41n9°002
n,36n7.002
0,24_4-002
0,1604-002
0.8947,000
0._*_4"000
0,39_3-000
0._=78,000
n.79_1*001
0.3541*001

PRES$(ATN) 10.
TEMP (R) 30001.
TENP (K) 16667.
DEN(Q/CM3) 0,9265-009

_NTHALPY 0.9268*006 (BTU/LB)
FREE ENG °0.1091,007 (BTU/LR)
ENTROPY 0.9261,009 (oTU/LReR$

0.2927*U03 (_CALtQ)
°0.9841"0n3 (_CAL/Q)

0.9281,00_ (rAL/G-K)

OHN PPHN (ATM}
1 n,4284.001
2 0,_407_001
3 0,R489-002
4 0.1643"002
9 0,0000.00'0

TEN_ (1/C_)
O.

82261,
97915.

102994.
109786.

PPHT (AT_) 0,428V*001
PPH2 (ATH) 0,1796-003

PFE (ATH) _.285_*001
PF_- (ATe) 0,=348,003

ZONZZ_TZON POTENTZAL (1/CP)
PARTZTZON FUNCTZOk
ROSSELAND HEAN OPACITY (1/CH)

101181,
0.2011"001
0.1931o0_1

NAVE NUHBER
(l/OH)

1006.
1_0_.
2600.
2_00.
3flOn.
4000.
_OOA.
9qOn.
600_.
8_0_,

10000,

ABS CO WAVE NUHBER _8S CO _AVE NUHFER
(1/C_) (1/CH) (l/C°) tl/C_)

0,2690*002 11000, 0.1745,000 ?OCO0.
0*105V*002 1_000. 0.1433"000 79000.
0,949_*001 13900, 0.1096*000 _0000,
0.3308"001 15000. 0.8611°001 90000.
_.218_,001 20000. 0.2073,000 100000.
0.1626,001 2_000. 0.1_10"000 1_5000.
0.1004,001 27500. 0.9_45=001 1_0000.
0,8157*000 30000, 0.7665=001 17500_.
0.6730*000 40000. 0.3641"009 200000.
0.3963*000 50000. 0.2017"001 300000.
0.2162*u00 60000. 0.1_43"001 400000.

AmS CO

0.8947-002
g',R150-002
_.P2_e=OOt
_'.qe_O-O02
P.34_9-002

0._012,001
_,32_'6*0_1
0,2273-001
u,7319-000
1.3_=0-000
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TABLE -rr g

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

I0 ATMOSPHERES FOR ?-6,000OR AND 23,000°R

PRES_(ATP) LO, ENTRALPY
TEMP(R) 25999, F_([ ENG
TEMP (K) 14444, ENTROPY
DEN(_/CM3) 0,7262°005

0,3395eU06 (BTU/LB)
00,8560*006 (OTU/LB)

0,4_9B*005 (BTQILBeR)

00_886*0n3 (KCAL/O)
oO,4755*On3 (COAL/O)

004590*002 (CAL/QeK)

OHM RPWN (JTM) T[MM (I/G_)
1 n,70_5*OOt O,
2 n,7615-002 822610
3 0,3849-00_ 97515,
4 _,17_2-002 102994,
5 O,nO00,000 105706,

PPHT (ATM) 0,70766001
PPH2 (ATM) 0,0194-003

PP( (ATM) 0,2460.001
PPN- (ATM) 0._709-003

IONZZATZON POTENTTAL (I/CM)
P_RTZT_ON FUNCTZOh
ROSSELAND MEAN OPACZTV (I/CM)

102587,
0,2004*002
0,1635"001

WAVE NIPMB[_ ABS CO
(1/C,) (1/CM)

leOn. 0.11|u*002
lqO_. 0.474e*001
2,On. 0,2497.00_
2_00. 0.15L1"001
30ON. 0,100Y*O0_
4_00. 0,5290*000
5n00. 0,3192,000

5q00, 004144_000
6nO0, 0,342_*000
8nOn. 0.105o.000

lonon, o.1159-u00

NAVE NUMBER
¢1tCM)
11000.
12000.
13900.
15000.
2UO00,
25000,
=7500,

30000.
40000,
_UO00.
eO000.

ABS CO wAVE NUMBER A_= CO
(l/C*) (ltCM) (IlCM)

0.9_17-001 70000. 0.7e26-002
0.7963o001 75000. 0.1077o001
0.6265-001 _O00n. 0.6650-001
0.5060-001 90000, 0.97n7-002
0._e32"001 100000. 0.39_0-002
0.8114"001 2_5000. 0.15_9-002
0.0434"001 1KOGO0, 0,9_R3.001
0._194"001 175000. 0._3.001
0.2_28-001 200000. 0.4345-001
0,1446"001 300000, 0,13_9"001
0.9_51-002 400000. 0.&19_*000

PRESS(ATV) IU. LkTWALPY
TEMP (w) 23000. F_EE £NG
TEMP (_) 1277_. ENTROPY
D(N(G/_3) O.e9_-U05

0.253t*006 (BTU/L9)
-0_7240÷006 (BTU/LR)

0.4248*005 (BTU/LgeR)

0.14fl6"003 (_CAL/G)
o0.40R2.0_3 (KCAL/G)

0,4248"002 (CAL/GeK)

OHN PPkN (_TM)
1 _,8683.002
2 0,3301o002
3 n,1333,002
4 n,51_9-0_2
5 0._000.000

TE_M (1/_)
O.

82261,
975t5,

102954.
105706.

PPHT (ATH) 0,8689,001 PPE {ATM) 0._543*000
PPM2 (ATH) 0,2045-002 PPHo (ATM) 0.46710003

ZO_ZZ_TZUN POTENTZAL (1/CP) 10411_.
PARTIXIU_ FUNCTION 0o2001.001
ROSSELANU MEAN OPACITY (1/CM) 0.12_b-001

WAVE NUMPE_
(1/C_)

lnO_.
1Kon.
2_Oe.

2Kup.
3_0_.
4_0(I,
5nO_,
5_00.
6_00,
8_Ono

20_0_,

AB_ CO
(l/C*)

0.373v*U01
n.170v*O01
_.917_÷000

0.b65._÷_00
n.380Z+uO0
o.2023-000
_.]23_,000
_,9_71_'U01
_,_20_'001
0,776_'U01

WAVE NUMBER

(IlCM)

110_0,
12000,

13500,

150n0,
20000.
2_000,
27500,
300O0.
40000.
bOO00.
6U000,

ABS CO WAVE NUMBER ABS CO
(t/CM) (1/CM) (1/CM)

0.4471-001 70000. 0.86_9-002
0.3771"001 ?5000. 0.1310o001
0,3099"001 POO00. 0.12_9"000

0.2602"001 90000. _.1455"001
0,16170001 100000. 0,4388-002
0,4205*001 1_5000. _.21_1-002
0.3363"00I 1_0000. 0,1332-002
0.2740"00t 175000. 0._732"001
0.1385"001 2_0000. 0.6037.001
0._313"002 300000. 0o1943,001
0.5_91"002 400000. (_._6n5.000
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TABLE T,Z" h

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

IO ATMOSPHERES FOR 20,OOO°R AND 16,OOO°R

PR(SS(aT_) 10.
T[MP (R) 2000Q.
T(NP'(K) • 11111.
D£NCO/CM3) 0.1062-004

(kTHALPY 0.2050"006 (BTU/LS)
FR[( ENG *0,0001*006 (BTU/LR)
£kTROPY 0.4026*009 (UTU/LBeR)

0,1139-003 (KCkL/G)
-0,3334,003 (KCAb/G)

0,4026*002 (CkL/ReK)

ONN PPMN (ATe)
1 0,9963*001
2 0,9099,003
3 0,26_B-003
4 8,7487*003
S _,t323-003

TERH.(1/Ce)
Op

82261o
97519,

102994,
109786,

PPHT (AT_) 0,.9969.00i
PPH2 (ATM) 0,4776-002

PP( (ATe) 0._2_1,000
PFH- (ATH) n.2628-003

ZONZZATION POT[NTZAL (IlCP)
PARTITZOk FUNCTZON
ROSS(LAND HEAN OPACZT¥ (IlCH)

10670_.

0._000"001
0,66_0-002

NAVE NUHB[R
(1/CM)

100n,
1_00,
2e00,
2900,
3000,
4n00,
9000,
S_00.
6000,
0000,

10000,

ABS CC
(l/C*)

0,e721*000
0,3644*000
0,1966,000
0,1216*000
0,9771-001
0o9291o001
0,3272-001
0,2660o001
0,2201"001
0,1471"001
0,1724"001

NAVE NUHOER

(I/CH).
11000,
1_000,
15500,
25000.
20000,
_9000,
27900.
30000,
40000,
90000,
60000,

JHS C0
(I/CP)

0,1649-001
0.1409-001
0,1238-001
0,1097-001
0,7684-002
0,1_69°001
0.1277-001
0,1099"001
0.5744°002
0.3604*002
0.3372"002

kAY( NUHBER A_S CO
(1/CM) (_/rH)
?00"0_. _.65i12-002
79000. b,17_4-001
P0000. U._942-000
_0000. 0.2113-001

1_0000, U.S3_9-002
1P9000, _.27_3,002
1_0000, 0,]6_8-002
175000, 0,11_7,002
200000, _.76q0,001
300000, _,24_1.001
400000, U,10_9*001

PR[IS(ATe)
T[NP OR)
T(MP (K)
D[N(G/CH3)

10.
16000,

6|69,
0,1101°004

L_THALPY 0,1719"006 (ITU/L_)
¥R[[ (NO -0,4430,006 (BTU/_P)
LNT_OPY 0,_643*009 (_TU/_Re_)

0,9948*002 (KCA_/O)
e0,24_1*063 (_CAL/G)

0,3643,_2 (CALtG°K)

OHN PPNN (AT_)
1 0,9930"001
| 0,6_4p0P4
3 0,_2_1-004
4 0,¢223-009
S 0,¢111-009

TENH (I/GI_)

62261,
97515,

102994,
105706,

PPHT (ATH) 0,9931,001
PPH2 (ATe) 0,1810-001

PF( (ATH) 0._b_7-001
PPH- (ATM) _,_93-004

ZONZZkTZON POTENTIAL (1/CP)
PAflT_TZOk FUNCTZOk
HOSSELANU MEAN OPACZTY (1tOM)

1_771_,
_,_000,0_1
0,]87_-002

NAVE NUHB[_
(11C_)

1_0N,
2q00,
200_.
2gOK.

4n0_.

9_00.
6flOfl.

860_.
20_00.

_RS GO NaVE NUHB[R *BS CO NAVE NU_O[R
(t/C_) (I/CH) (llC_; (1/CM)

n,_l_a-u01 11000, 0.3014-002 ?0000,
0,3S73-001 1_000, 0,.2v67,002 79_00,
0,2090"001 1_900. 0._38"002 _0600.
_,130_-001 1_000, 0.2667-002 90000,
0,0997°002 20000. 0.2076"002 100000.
0.500'1°002 _5000. 0.1644°002 1_b(_00.
0,3461"002 27_00. 0.21_3"002 1F0_00.
0.2644-002 3_000. 0.1_07-002 175on_.
0.2377°002 4_000. 0.1_d5-002 2_0000,

0.2429-002 5i_000. 0.1_70-002 300000,
0,272_-002 60000. 0.2_55-002 400000.

U._950o002

o,_7_1-Q01
o.3_b,OOO
_,34;5-0_1

_,1443.002
_*.9¥_4,001

(,o31V3*fl_l
!i.1413,001
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TABLE TX"i

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

I0 ATMOSPHERES FOR 13,O00°R AND IO,O00°R

PRESS(^TV) 10.
TEMP(R) 13000,
TENP (x) 7222.
DEN(G/CH3) 0.1714o004

[nTHALPY 0,1543.006 (BTU/LR)
PkEE ENG -0,3296.006 (BTU/LB)
LNTROPY 0,3722*005 (BTU/LRuR)

0._570.002 (XCALIQ)
-n.1831*fln3 (XCAL/G)

0,3722.002 (CAL/B-K)

OHN PPNN (ATH)
1 0,991_*001
2 0,3034-005
3 n,3271oOOb

4 n._9F8.O06
5 n,l/49PO06

TEHM (ltCH)
O,

82261,
97515,

102994,
109786,

PPHT (ATe) 0.9918,001
PPH2 (ATe) 0,7707-001

PFE (ATM) n._371-002
PPH* (ATM) 0._345"004

IONIZATION POTENTIAL (ltCP)
PARTITIOn FUNCTIOn
ROSS[LANb HEAN OPACITY _IlCN)

1_8777,

O,_O00,Onl
O,491b-On3

NAVE NUHPE_
(1/CM)

1fl00,
lXUO,
2000.
2_00.
3000.
4n00,
5000.
5500,
60U0,
80UO,

10000°

AB$ CO NAVE NUHBER A_S CO NAVE NUMBER
(l/C') (1/C_) (1/C_ (ltCM)

0,9774o002 11000. 0,b227"003 70000,
0,433b'002 12000, 0,64_0"003 75000,

0,2436°002 13900, 0,b_14"003 80000,
0,195_'002 1_000, 0.6043"003 90000,
0,1090°002 20000, 0.4B96"003 100000.

0,612_'003 25000, 0,4112"003 1P5000,
0,3919ou03 27500° 0.4294"003 150000*
0,3239"003 30000, 0,4085"003 175000,
0,2779-003 4f)O00, 0,4709"003 200000,
0,4511*003 90000, 0,_379"003 300000,
0,5914-003 bOO00, 0,2715-002 400000,"

A_S CO
(_#CM)

0.1243-001
0,4118-001
U,49_1-000
t_,5152-001
0,1171o001

0,4466.002
0,_792,002
0,1808-002
0,1_37.002
0,39_4,001
0,1735*001

PHES_(JT_)
TENP (R)
TENP (K)
D[N(G/CH3)

10,
10001°

5550.
0,2364=U04

LkTHALPY 0.1278÷U06 (BTU/LR)
FK(( (NG -0,2223*006 (BTUIL9)
(_TRUPY 0,3501.005 (BTU/LB-R)

0,7098*002 (KCAL/a)
-0,1235.0fl3 (KCA_/G)

0,3501"0fl2 (CAL/OeK)

OHN PPHN (ATH)
1 0,9309.001
2 _,_092-007
3 _.9068-009
4 0,3943-009
5 fl,2959"Of19

TENH (1/_)
O,

82261.
97515,

102954,
105786,

PPHT (ATH) 0,9309*001
PPH2 (ATH) 0,6911*000

PP( (ATH) 0._970"004
PFHo (ATH) 0,_7Z1"006

IONIZATION PoTEnTIAL (1/CP)
PAHTZTIO_ FUNCTION
ROSSELAN_ MEAN OPACITY (1/ON)

109411,

0,2000.001
0,5536-004

NAVE NI*HBEH
(1/CH)

100_°
1500.
2000,
2500.
3000.
4flon.

5000,
5_00,
6e00°
8000,

10000,

A85 CO NAVE NUHBER AHS CO _AVE nUMBER

(1/CH) (1/CH) (1/CH) (1/CM)
0,376_°003 11000. 0.5447"004 ?ObO0.
0,1672°003 12000, 0,5_86"004 75000,
0,940e-004 13500, 0°5_40"004 80000*
0,602_*004 15000, 0.5690°004 90000,
0,4184°004 20000. 0.6456"004 100000,
0,2362"004 25000, 0._794"004 1_5000.
0.1_26"_04 27500, 0.L097"003 150000.
0,1273"004 30000, 0.1399"003 175000,
0,1085=004 4_000. 0,4009"00_ 200000,
0,3419"004 bOO00, 0.1196=002 300000,
0,5030=004 60000, 0.3934"002 400000.

A_S CO
(1.1CH)

0,18_2-001
_,6196-001
0,7416.000
0;77_7-001
0,_759-001
0,_0_6.002

0,4003-002
_,_676.002
rt,16_8,002
_.47_7,001
0,Pl14*001
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TABLE _ j

THE COMPOSITION, OPACITY, AND

PROPERTIES OF HYDROGEN AT A

I0 ATMOSPHERES FOR 7,000°R

THERMODYNAMIC

PRESSURE OF

AND 5,000_R

PHE$¢(AT_) "1.,

TEMP (k) 700u.
TEMP (_) 3889.
DEN_/CM3) 0,_25_-U04

OHN PPNN (aTM)
1 n,33S4.001
2 _,_171-012

4 _,1549-01'4
5 _,R486*015

NAV[ NI.IHp(_
(1/C_)

lOOn,
1_00.
2¢00,

3000,
400_,
_nOn,
SSO0,
6oOe.
8_00,

LkTNALPY 0,463fl*00S (UTU/LB}
F_(( £NG *O,13bb*OO6,(bTU/LP)
L_TRUPY 0,2e11_00_ ¢bTU/LBeR)

T(MM (1/_V)
O,

82261,
975[S,

102954,
_05766,

PPNT (ATe) 0,3654"001
PPH2 (ATe) 0,e646.00_

8,2972-1_ (XCAL/G)
=0,7562"0_ (_CALIG)

9,2b$1*On_ (CAL/G°K)

PP( (ATM) 0e499_°097
PFH- (ATH) _,12A4-006

ZONIZATZUN POTENTIAL fX/CP)
PAkTZTZO_ FUNCTION
ROSS£L_ND HEAN OPACITY f11C_)

O.EO00*O_I
_,11_9°0_6

ABS CO NAVE NUMBER ABS CO kAVE NI)HBER
(1tC_) (1/C_} (1/CP) (l/OH)

0,231e'009 11000, O,Z_9e=OOS ?0000,
0,108_'00U 12000, 0.1099=005 75000*
0,31e_'008 1_500, 0,2462"005 _0000.
0,7247"008 15000. 0,34_-009 90009,
0o140_o007 20000. 0,9077-009 100C00,
0",3920"007 _5000, 0,2013"004 _5000.
0,849b°007 _7500, 0,_B74-004 lSOflO0,
O.117b-OOb 30000, 0.4020-004 t?_O0.

0,1984"006 40000. 0.1348"003 200000*
0,4771_°006 $0000, 0,41_4-003 300000,
0.9b77"006 bOO00. 0.1377"002 400000.

(_/C_)
I,._P7o002

0,_6_I*000
0,2721-001

_,1160.003
0,_314.002
0.35_.1.002

PRESS(aTe)

T(_P (K)
DEN(_/CH3)

10.
_OOU,
277e.

0,e739-004

L_TXA_PY O,1B4B*O09 (BTU/kB)
FREE £NG =0,9081-00_ (BTU/_O)
_kTROPY 0.2_86*U05 (BTUI_9_R)

0,_026"0e2 (KCA_/O)
°O,SO4S*O02 (KCA_/G)

gUN PPNN (¢TN)
e.?3S7*O00

2 e,297B-018
3 _,_4_6-021
4 _,_b43"022
S _.9S_6"023

TENN (I/Cv)
O,

82261.
97SIS,

102994,
10578_,

PPNT (_T_) 0,2357*000
PPH2 (ATe) 0.9764*00t

PF( (ATN) 0,2603-011
PPH= (ATN) _,_6_7"013

ZONIZ_TZON POTENTIAL (1tC_)
PARTITZO_ FUNCTZON
ROSS(LANU _E_N OPkCZT_ (llCN)

O.VO00*O01
0,a073=0_8

NAVE NUHREk
(1/C_)

leon,
1_00,
2CO0.
2qO0,
3flO0,
4nO_,

5_Ofl,
6_0_.

*8S CO _*V( NURSER AB_ CO NAV[ NU_[P

(1tC_) (liCe) II/C_) (1tC_)
0,11E7"010 1100U, 0,e_1=007 70000,
_,740_'010 12000, 0,6e63-007 ?_000.
0,2117=009 13_00. 0,1277=006 _0000.
0,4_97"009 19000, 0,1_13"006 ¢0000.

0,_899-009 20000, 0.4_b0-006 1_0000,
_,2383-008 25000, 0,1_81-005 _?500fl.
0,_023"008 27S00. 0,1_45"005 1FO000,
_,6e77"006 30000. 0,216_=005 _TSOOO*
0,914_'008 40000, 0,725F'00_ 200000,
0,_32_'U07 _UOOO. 0,2_8-G04 300000,
O,47B_'U07 bOO00, 0,7416"004 400000.

_S CO
(1/CH)

o,3b_6-0_3
0.1171-002
o,14_1=001
t),_4_b-002
_,3_P3°003

O,PG3g*OO3
_,_055-003
_,$4O3-Q03
_,97_2.002
h,P4_b*O00
_,lb?_*O00
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TABLE _X" k

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

IO ATMOSPHERES FOR 3000 OR

PRESR(ATv)
TEMP (P)
TEMP (_)
DEN(_/CH3)

1u. LkTNALPY 0,8969.U04 (BTU/L_) 0,49_3.0_1 (KCALIG)
300.1, F_EE ENG -0.4998,005 (BTU/LB) ofl.2755*Of12 (KCAL/G)
1667. LhTROPY 0.1951"005 (BTU/LBeR) 0.19_1"0_2 (CAL/GIK)

Oe1474oU03

QHN PP_N (iT M)
t fl.3392-Of13
2 O.nO00*O00
3 o.no00*O00
4 o.no00.OOO
5 n._O00*O00

TEkH (1/CP) PPHT (ATM) 0,3392-003 PFE (ATH) O.nO00*000
O. PPH2 (ATM) 0.1000,002 PPN- (kT_) 0.n000,000

82261.

97915. ZnNZZATZON POTENTZAL (I/CP) 1U9&7_.
1029540 PAATZTZON FUNCTZON _.t)O00*O_O
105786. AOSSELkND MEAN OPACZT¥ (1teN) 0,_333°011

WAVE Nt_MPER AB$ CO
(1tC_] (1/C_]

1nOn. 0.707e-013
lqoo. o.302_-_12
2n0_. 0.8203-012
2_00. _,1740-011
3nun. _.3175-u1_
4eUn, n.80_1-011
5_OO. 0.1630-U10
5_On. _,2201-010
6nO0. 0.2895-010
8no0. 0.717_-ulu

$OnO0. fl.1463-009

WAV_ NUMBER ABS C0 kAV'E HUMBER k,$.C0

11000, 0.1990-009 70000, 0,|0fi9-009
12000, 0.2640-009 79000. 0,3be0-005
1_900, 0,3_86-009 R0000, 0,a2_1-004
15000, 0,5_16-009 g0000, _,4457-009
20000, 0,1475"008 100000, 0,_U11-009
250_0. 0.3_88-008 _900_, 0,3433,003
27500, 0.4700=00_ $_0000, (1.3479e003
30000. 0,e_77°008 179000. n._30,003
40000. 0.2207"007 200000. 0.96_7-002
50000, 0._B06=007 300000. 0._817'003
buO00. 0,2295-006 400000t 0._579-003

78



TABLE :_' o

THE COMPOSITION, OPACITY, AND

PROPERTIES OF HYDROGEN AT A

20 ATMOSPHERES FOR 200,O00°R

THERMODYNAMIC

PRESSURE OF

AND 175,000 ° R

PRESS(ATH) 2u. ¢kTNALPY
TEHP (P) 200000. FREE ENG
TENP (K) 111111. (hTROPY
DEN(G/CH3) 0,1106-005

0.2642*007 (BTU/LR)
-0,1350.008 (BTU/LB)

0,8070*005 (BTU/LBeR)

0.1468,004 (KCAL/G)
-0.7499-004 (KCAL/Q)

0.8070*082 (CAL/G-K)

OHN PPHN (kTN) TEHH (1/CP)
¢ 0.2844w003 O.
2 _.3922P003 82263.
3 0,7241-003 97538,
4 n,1026-002 103083,
5 O.nO00*O00 106280,

PPHT (ATe) 0,2427-002 PPE (ATM; 0.9999.001
PPH2 lATh) 0,3319-011 PFH- (ATH) 0.56?9-009

ZONZZATZUN POTENTIAL {1/CP) 104224.
PARTITZON FUNCTZON 0,1707-002
ROSSELAND NEAN OPACZT¥ (ltCN) 0,99S1-009

NAVE NUHBER ABS CO
(I/CH) (t/CM)

ln00, 0,1910.001
1500, 0,5383.000
2n00, 0,2601"000
2500, 0,1485.000
3nO0, 0,9425°001
4000, 0,4623-001
5000, e,2672"001
9500, 0,2117-001
6000, 0,1713-001
8non, 0,88S3o002

10000, n.5201-002

MAVE NUHSER ABS CO WAVE NUHBER
(I/CH) (I/CM) (I/CH)
11000, 0.4148"002 70000.
12000, 0,3376"002 ?5000,
13S00, 0.2656-002 _0000.

19000, 0,1993"002 90000.
20000, 0.1013"002 100000,
25000, 0.7228"003 129000.
27500. 0.5_13"003 1_0000,
30000, 0,4762"003 175000.
40000, 0,2451"003 200000,
90000, 0,1453"003 300000,
60000, 0,9419"004 400000.

ASS CO
(1/CN)

0.6491.004
0,54B5.004
0,4680.004
0,3492.004
0,2676-004
0,8092-004
00S226-004
0,35_0-004
0,25_8=004
0,8517"00S
0,381_-005

PRESS(ATM) 20. (kTNALPY
T(NP (R) 175000, F_EE ENG
T(NP (_) 97222, ENTROPY
DEN(G/CH3) 0.1264-005

0,2394"007 (BTU/LB)
• 0.1150"008 (BTU/L8)

0,7938*005 (8TU/LBeR)

0.1330"004 (KGALIQ)
-0.6387-004 (KGALI6)

0.TgXR*O02 (CAL/OeK)

OHN PPNN (JTM)
1 0,4795"003
2 0,5678"003
3 0.1019=002
4 0,1262-002
5 0.0000*000

TEHH (l/C*)
O,

82263,
97538.

103083.
106280,

PPHT (ATe) 0,3329-002 PPE
PPH2 (ATe) 0,6723o0il PPH-

IONZZATION POTENTZAL (1/CH)
PARTZTION FUNCTZON
ROSSELANU HEAN OPACZTY (l/CM)

(ATN) 0.9998"001
(ATN) n.1352-008

103903,
0,1388"002
0.2024"004

HAVE NUHBER
(1/CM)

lOOn.
1500.
2000.
2500.
3nOn,

4fl00.
5000,
5_Ofl.
6000.
8n00.

10_00.

kBS CO
(1/CM)

fl,2161.001
0,7720-000
0.3746"000
0.2147"_00
0,1360-000
n,6734-oo1
0,3908-001
0,3101-001
0,2513-001
0,13t6"001
0,7764-002

MAVE NUNBER ABS CO MAVE NUNBER
(1/CN) (1/CN) (1/CN)
11000. 0,6203"002 ?0000.
12000. 0.5055"002 75000.
1_500. 0.3834"002 00000.
15000. 0.2?94°002 90000.
20000. 0.1526°002 100000.
_5000, 0,1133-002 1P5000,
27500, 0,9117-003 1_0000.
30000, 0,7473,003 175000.
40000, 0,3_46o003 200000,
500n0. 0,2_76"003 300000,

60000. 0.1471"003 400000,

ARS CO
(1/CM)

0,1011"003
0,8524-004
U.7259-004
0._397-004
0,4123-004
0.1563-003
0,10_2-003
0,67_1-004
U,47_9-004
0,1593"004
0,71nO-OOS
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TABLE "X" b

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

20 ATMOSPHERES FOR 150,O000R AND 125,000°R

PNES_(_TH) 2u. LhTHALPY 002145*007 (BTU/LR) 0011o2+11_4
TEMP (_) 14999v. F_EE bNG -0._b31*007 (BTU/Ln) o0.5295-0n4
TEMP (K) 83334. ENTROPY 0.7784*005 (BTU/LRoR) fl.77A4*Of12
DEN(G/_H3) 0e147q-U05

(_CAL/G)
(KCALIG)
(PALIRoK)

OHN PP_N (ATM) TEMM (1/Cw) PPHT (ATe) 004_30-002 PFE
1 0.904_'0N3 O, PPM2 (ATV) 0,1_58-0_0 PPM-
2 n,_74400N3 82263.
3 n01511-002 9753B, IONIZATION POTENTIAL (1/C_)
4 0.15400002 103083. PARTITION FUNCTZON
5 O.OO00*O00 106280. ROSSELAN5 MEAN OPACITY filCH)

(ATH) _.9908,0N1
(ATM) 0o3_05-0_8

lu3_01°
0010_-002
004883-0n4

NAVE NIJHPEG AB5 CO HAVE NUMBER ABS CU NAVE NUMBER
(1/CM) (I/CH) (t/CM) (1/C_) tl/CM)

1hOP. n.326_*001 110000 0.9922-002 70000.
1_00. 0,1175_01 1_000. 0060970002 7_U00o
2nO_, 0.5729*000 13500_ 0.01520002 _0000.
2KU_. No3291-000 15000. 0.4_12"002 90000.
3nOn. O._lOb_uO0 200000 0.24580002 1000000
4nOn. (101044_u00 _0000 0019230002 1_500N0
5000. n._08_'_01 275000 0o1_49"002 1_00000
5K(I_. n.463_oU01 300000 001270"002 1750000
6n_n. n.4123-u01 4nO00. 0006280003 2000000
8nOn. 0o_092oU01 500000 003B500003 3000000

[OflO_, 0o12411"001 _00000 0024770003 4000000

A_S CO
(I/CM')

U.le_3-003
0.14_50003
001_10-003
00B9_4-004
00_n9-004
q03459-003
00_1o9-003
001474-003
0.1035-003
0o34fi2-004
001612-004

PRES_(_TV) 2u. E_THALPY
TEMP (_) ]2499V0 F_EE ENG
TEMP (_) 69444. ENTROPY
DEN(_/CH3) _.177uoU05

001B97÷U07 (BTU/LP)
0007#07"007 (BTU/LR)

007603"005 (BTU/L_-R)

0.10_4,004 (_CAL/G)
-00422b*0_ (VCAL/G)

007603,00_ (CAL/O-K)

ONN PP_N (_T_) TE_H (1/Cv)
1 Mo19_b'002 O.

2 n,_4450002 82263,
3 n.2370-002 975380
4 0.1806-002 _1030830

0._000-000 10_280.

PPHT (ATH) 0,7e08-0_2 PPE (ATM) P0¢996*0_1
PPH2 (ATe) 0.4420-010 PEH- (ATM) _0134_0007

IONIZATION POTENTIAL (1/C_) 102977.
PAHTITZO_ FUNCTZOk fle7661*Ofll
ROSSELAN_ MEAN OPACTTY (1/CH) 001486-003

NAVE NIIHPKF AB_ CO NAVL NUMBEN
(I/CV) (I/CM) (l/CM)

l_llfl. Ot_40*UOt 11000.
1_0C. 0.1939÷d01 1_000,
2_00. _.9_1o*000 135000
2KOn. _0_0_*000 1_0000
3_UN. 0,3531*U00 2_000.
4non. 0.176_*000 250000
5nO_. 0,1032"000 27500,
550n. 0._74_oU01 300000
6n_. _07128o001 400000
_nOn. q.3643°U01 _0000

1OriOn. n.2169-u01 60000,

ABS CO NAVE Nt*ePER A_S CO
(I/CM) tl/CM) (I/CM)

0.17390001 700000 0031_0-003
0o1421-001 750000 0,2636o003
0.1082-001 _O_Ofl, 002215-003
0,b4690002 90000, (_,16780003
0.43320002 100000. (_o_230"003
0030310002 lPSOON. 0.91_7o003
002_250002 1_0000. t!,_7_5°003
002_97°002 1750000 _),3B35-003
0,1227=002 2¢0_000 |i02677o003
007192-003 300000. 00_710-004
0,4_96"003 400GO0, 003B_4-004
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TABLE ,x" c

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

20 ATMOSPHERES FOR IO0,O00°R AND 90,O00°R

PRES$(JTP) 20.
TEHP (R) 100001.
TEHP (x) _555e0
DEN(GICM3) 0,2213-005

[NTHALPY 0.164_.007 (BTUtLB)
F_E[ _NG -0.5732.007 (bTU/LR)
ENTRUPY 0.7380*005 (BTU/Lm=R)

009155.0n3 (KCAL/G)
o0.31A5.004 (_CAL/G)

0.73RO*Of12 (CkL/GeK)

ONN PPHN (ATM)
1 n.5862-002
2 n.27_6-002
3 P.4220-002
4 n.227Bp002
9 0.0000"000

TENH (l/CV)
O.

82263.
97538.

103083.
106280.

PPHT (ATH) 0.1915-001
PPH2 (AT,) 0.2142-009

PFE (ATM) n.99Q2*Onl
PPH- (ATM) n.71E4-ON7

IONIZATIbN POTENTIAL (I/CP)
PARTITION FUNCTION
ROSSELAND HEkk OPACITY (IlCH)

ln2254o
0.516B*001
0.629BoOe3

NAVE NUHRE_
(1/C_)

lOOn.
1_00.
200n0
2400o
3_00.
4flOfl.
5_000
5500.
6nO0.
en0o.

lOOdO.

ABS CO NAVE NUMBER ABS CO _AVE NIJMHER
(1/CM) (I/CM) (liCe) (1/CH)

0.9845_001 11000. 0.3606-001 700000
0.361U*_01 12000. 0.2_69-001 79000.
0.1787*001 13500. 0.2186-001 _0000.
0.1040*001 15000, 0.1713-001 9000fl.
0,6709_000 20000. 0.1352"001 100000,
0,3376*000 _5000. 0,H199"002 12500n.
n,2197_000 _7500. 0,6598"002 I_0000,

0.1750"000 30000. 0.5400=002 175000.
001415*000 40000. 002742=0_2 2_0000.
0.7294o001 50000. 001_91"002 300000.
0,436_'U01 60000. 0,1006"002 400GO0,

AeS CO
(ltCH)

(!.6764-003
0._649-003
0.47_B-003
0.3469-003
0,_6_3=003
0033910002
0.7107-002
0.13_4-002
lJ,9e80°O03
_.312B-003
0._3#7-003

PRESS(ATH)
TEHP (R)
TEMP (K)
DEN(GICH3)

20.
9000u.
bOOOUo

0,24590005

£NTHALPY 0.1_4B*007 (BTU/LB)
FREE ENG -0.4999.007 (BTUILR)
ENTROPY 0.7279*005 (BTU/LB-R)

O.B600*On3 (_CAL/G)

=0.2777"004 (NCA_IG)
0.7275*U0_ (CALID'K)

OHN PPHN (_TH)
1 0.1019"001
2 0.3806-002
3 0.5518"002
4 002363"002

0.0000.000

TEHH (ItCP)
O.

82263.
97538,

103083,
106280,

PPHT (ATH) 0.2183"001
PPH2 (ATN) 0.4978-009

PFE (ATH) _,9989*0_1
PFH- (ATH) _.]640"006

ZONZZATZON POTENTZAL (IICP)
PA_TZTZON FUNCTZON
ROSS[LANb HEAN OPACITY (1/C_)

1_1F77.
0.4304-0_1
_.1173o0_2

NAVE NUMPE_
(I/CH)

1000.
1500.
2000.
24000
3000.
4_00,
5000.
5_00.
6flO0,
8nO0.

10000.

ABS CO NAVE NUHBER ABS CO NAVE NUMBER
(I/CH) (IlCH) (I/CH) (IlCN)

0.1317"002 11000. 0.4896"001 70000.
0.48_4"001 12000, 0,4008"001 75000,
0.2412*00_ 1_500. 0o3055"001 _0000.
n.1409.001 15000. 0.2394.001 90GOn.
0.9_0_*000 20000. 0,2005"001 1000000
0,4_99*000 _5000, 0.1214"001 IP9000,
0.2986_000 27500. 009765"002 lqOCO0.
0.2_99_000 30000. 0,7984"002 1751) 000

0.1964+000 40000. 0,4032-002 200000.
0.10_6÷000 _000. 0.2327-002 300000.
0.b0930001 60000. 0.1463=002 400000.

*_S CO
¢1tCM)

_.97F6-003
G._l_B-O03
0,6_53-_03

_,4976°003
_.37P20003
_065300002
_,4U_9°002
U._6_4-002
_,1_8-002

_,_643-003

81



TABLE ___ d

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

20 ATMOSPHERES FOR 80,O00°R AND 70,O00°R

PRrS_(_TM) _u. _kTHALPY 0.144_+007 (bTU/LR) n,8043*U_
TEMP (_) 79999. _NEE chG -0°4277*007 (bTU/LR) -0.2376*0N4
TEMp (K) 44444. b_TRU_Y b.7156*005 (BTU/LRwG) 0.71_6*00_
DEN(G/CN3) O,276v-U05

(_CAL/G)
(KCAL/G)
(PAL/G-K)

OHN PPkN (_T') TE.H (1/Cv) PP_T (ATe_) 0.3441-0N1 PFE
1 0.19_7-0nl O. PPH2 (ATe) _.1422-0n8 PFH-
2 O,_40bPO02 82263,

3 nt741BPOn2 9753F, ZONZZ_TTbN POTENTIAL (1/CP)
4 e. P216-002 103083. PAHTITIO_ FUN_IIUk
9 00_000+000 _06280. ROSSELANU MEAN OP_CZTY (I/CM)

(ATe) n.99P3+Onl
(ATM) 0.42qlo006

1{,142.,
0._5F3.001
0._0_6-002

HAVE NI_HPE_ ABS CO MAYO NUMBER ABS CO _AVE NUHEER
(1/C_) (1/CM) L1/CH) (1/_) clICk)

1nOn. n,lB2_*O02 11000. 0.7121-001 70_nO.
1KOa, o,_772÷o01 l_OaO, O.bb3O-O01 75000.
_PdN. 0,_37_+00_ 135N01 0.444_'001 PO_Ofl,
2_b0. 0.19H'_U01 1_00"0_ 0.3480=001 g0b00.
3f10_. P,1204_001 _UO00. 0.313b-001 100000,
4_0_. q.717_*UOO 2bOflO, 0o1095-001 129000,
5_On. n;4301_000 _7500. 0.1_22-001 l=0_0fl,
5qOo. 0.3465_000 3[)000. 0.1242=001 175000.
6f100, 0.PB41+U00 40000, 0.e_31-002 200000,
8n0_. 0.147_'U00 boO00. 0.3_69=002 300C00.

10nO_. 0._59-U01 OUO00_ 0,_30=002 400GO0.

AkS CO

_,.14_3-002
0.1_31-002
_.]033o002
l_,7472o003
0._5_9-003
0.1=n3.001

0.56_9o002
0.3941-002
0.1270-002
0._6_2-003

PHFSS(ITN) 211. bkTHALPY
TE.P (R) 7i)OOU. _nEE cNG
TE_P (_) 3_88_. _TRO_Y
DEN(n/_H3) 0,3160-u05

0.1346-U07 (bTU/LR)
o0.3568-007 (uTUILP)

0.7020*005 (BTU/L_-R)

0.7479÷0P3 (KCAL/G)
oO,$9R2*OP4 (KCkL/G)

0.70?O÷OnP (CAL/G-K)

OHM PPHN (_T_) TE_H (1/C v )

2 n.PO#2-on2 R2263,
3 e.1031=001 9753_,
4 n,q514.0n2 103083,
5 0._000,000 I00280,

PPHT (ATH) 0,b210-001
PP_2 (ATe) 0.5551-0N8

PkE (ATe) o.o969÷0_1
PFHo (ATe) 0.1343-005

IONIZkTZb_ PUTENTZAL (1ICY)
PARTITZON FUNCTION
ROSSELAN_ MEAN OPACITY (1/CH)

100P7_.
0._941.001
0._407=002

NAVE _JHMPEV ABb CO
(11C") (1/CH)

lnUo, 0._64_+u02
lfiLIO. 0,gBB_bO_

200_. fl.49_n*uO_
2=Un, _._910+001
3non. 0,189_÷u01

4n0_, 0,108_eU01
_non. n.093_*000
550n. _.526v*00_
6_00. _.432C*000
8niln. _,_2b._÷O00

lOnO0. 0.1350_000

NAVE NUNHEN ABS CO NAVE NUMBER
(l/CM) (llGM) rllCN)
11000. 0.1089-000 70_00.
1_000, 0.B915°001 7bbO0.
13_00. 0.0791"001 POCOfl,
1_000. 0.5_15"001 OOCO0.
2q000. 0.5_43-001 100000.
_000, 0.3160-001 t2bbOn.
27500. 0.2032o001 1_0_0_.
30000. 0._062=001 175600.
40000, 0.1025"001 200000,

bdO00. 0.5020-002 300C00.
cO000. 0.3608-002 400_00.

A_S CO
(!/CM)

0._3_3o002
1_.1974-002
0.1652-002
0.11_9-002
0.R_34-003
".3499-00_
_.7140-001
I'.1411o001
_.97_5-002
I_,31_6-002
".13_9o002
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TABLE _. e

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

20 ATMOSPHERES FOR 60,O00°R AND 50,O00°R

PRESS(ATe) 20,
T£HP (R) 59999,
T(HP (K) 33353,
D(N(O/CH3) 0,3710-005

(kTHALPY 0,1241.007 (BTU/LB)
FREE [NO e0,2873*007 (BTU/LB)
_NTROPY 0,6856*005 (_TU/LR-R)

0,6099e003 (KCAL/O)
-0,1596-004 (KCALIG)

0,6856*002 (CAL/g-K)

QHN PPHN (ATH)

1 0,1104.000
2 n,1266.001
3 0,1440-00t
4 0.0000.000
5 0,0000.000

TENH (1/C_)
O,

822630

97530,
1030830
1062800

PPNT (ATH) 0,1375.000
PPH2 (ATM) 0,3450-007

PP( (ATN) 0.9931600t
PPH" (ATM) 005330e00|

ZONZZATZON POTENTZAL (1/C_)
PARTZTZON FUNCTZON
ROSS[LAND MEAN ORACZTY II/CM)

100179,
0o2491-001
0,9403"002

WAVE NUHFER

(1/C_)
1000,
1500,
2nO0,
2500.
30000
4000,
5flOOo
9500.
6000,
00000

100000

ABS CO HAVE NUMBER ABS CO HAVE NUMBER
(ltCH) (ltCM) (1/C_) (1/CM)

0,406_*002 11000, 0,1764"000 ?0000,
0,1531.002 12000, 0,1443"000 790000
0,77&6"001 13500,. 0,1098"000 00000,
0,4516+001 15000, 0,05700001 90000,
0,3384"001 200000 0,9491"001 100000,
0,1713*001 25000, 0,56090001 125000,
0,1055"001 27500, 0.45440001 150000*
n,eStl.000 30000, 0,3690-001 175000,
0,6996,000 40000, 0,1011o001 200000,
0,3651.000 50000, 0o10180001 300000,
0,2195"000 60000, 0.625'30002 400000,

AeS CO
(1/CM)

0,4101"002
0,3386-002
0,20290002
0,20270002
0,15010002
0,1065"000
0,6521"001
0,42790001
0,29600001
0,95340002
0,4230-002

PRESS(ATM)
TEMP(R)
TEMP (K)
DEN(QICM3)

20,
50000,
27778,

0,4516-005

(kTHALPY 0,$120.007 (BTU/LB)
FR[E (NO -0,2196.007 (OTU/LB)
_NTROPY 0,6632.005 (STU/LBoR)

0,6223*003 (KCAL/9)
-0,1220"004 (KCALt6)

0,6632.002 (CAL/EeK)

OHN PPNN (ATH)
1 0,3667*000
2 0,2184-001
3 0,18220001
4 0',0000.000
5 0,0000.000

TERm (l/G*)
O,

82263,
97530,

1030830
1062000

PPHT (ATM) 0,4260*000
PPH2 (ATe) 0,4650-006

PPE (ATM) 0,9787"00_
PPH- (ATM) 0,3056-004

ZONZZATZON POTENTZAL (1/CP)
PARTITZON FUNCTZON
ROSS[LAND HEAN ORACZTY tl/CN)

99301,
0,2207"001
0,t364-001

HAVE NUMPER
(1/CH)

1000,
1500,
2000,
2_00,
3000,
4000,
*nO0,
5500,
6flO0,
SO00,

10000,

ABS CO HAVE NUMBER ABS CO HAVE NUMBER
(L/CH) (1/ON) (1/C_) (IlCN)

0,6685*002 11000, 0,3006*000 ?0000,
0,2542*002 12000, 0,2495"000 75000,
0,1408"002 13500, 0.1_62"000 80000,
0085246001 15000, 0.1451"000 90000*
0,5663*002 20000. 0,1915"000 100000,
0,29746001 250000 0,1139"000 125000,

_,1804.001 27500, 0.9061-001 150000,
0,1457"001 300000 0,7_280001 175000,
0,1198"002 40000, 0,3543"001 200000,
0,62_96000 50000, 0,1966_001 300000,
0,3747*000 60000, 0,1197"001 400000,

ARSCO
(IlCM)

0,7799-002
0,64260002
0,5400-002
0,3830-002
0,0060*000
004473*000

002734*000
0,1793*000
0,1240-000
0,39940001
0017720001
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TABLE I f

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

20 ATMOSPHERES FOR 40,O00°R AND 50,000 °R

PRFSS(ATP) 2u.
T[MP (P) ,I;OU..

DEN(n/cH3) O._OB_-u05

L_THALPY U.9]bl÷OOb (bTU/LR)
F.EE _hG -0.1bfiO*O07 (bTU/LR)
_kTRO_Y U,b166*OOb (bTU/LHgR)

ONN PP_N (ATH)
1 0.t947,00_
2 n.3790-001
3 n.PO_7-O01
4 0.0000.000
5 0.n000.000

O.
R2263.
9753R.

103083.
106280.

PPHT (AT,) 0._006.001
PPH2 (kTH) 0.1699-004

kkVE NIIH_EF
(1/CV)

lObC.
1_00.
2_u0.

3nOn.
4nOn,
5nO_.
5Kun,
6n|)fl.
80Oh.

10_00.

0.5090+003 (KCAL/B)
.0.8612,003 (KCkLIQ)

0.6166,002 (CAL/G-K)

PP( (ATH) 0,8997"001
PFH* (ATe) 0.7675-003

IOhIZ_TIOk PUTENTZAL (1/C_)
Pk_TITZOh FUhCTZO_
RO$SELANb HEAN OPACITY (1/C_)

AB$ CO WAVE NUHBER ABS CU kAVE NIIHBER
(I/CM) (IlCH) (IlCH) fl/CH)

_.111_+U03 11000. O._U4_*flUO 70000.
0.448*1_U02 12000. 0.4115"000 ?SilO0.
0.P350"_02 16500. 0._1_2"000 _000_.
n.143_*u02 1_000. O._410*OOfl gO000.
_,9_5/*U01 _nO00, 0.4106"000 100C00.
0._037"U01 25000. 0._416"000 1P5000.

0.305_÷d01 _7500, 0.1_13"000 1_0C00.
0.746_+U01 60000. 0.1_39"000 175_0_.
O._02v÷u01 4_000. 0.7_30o001 2PO000.
fl.105_÷001 _0000. 0.4029-001 300_00.
n.b_O_+_O0 60000. 0._441-001 400C00,

QB36_.
0._0_0"001
0._621o001

A_S CO
(1/CH)

.).1592o001
_.1322-001
o.12B7-001
0._001=002
_.5082,001

_.17_8,001
0,]1P6*001
n,7790-000
O._b09*O00

0.1113-000

P_ES_(aTP)

TENP (e)
DENIntCH3)

3_001°
1_66/,

n,111_-004

ckTHALPY O.4_BO*Ll06 (UTU/LR)
F_EE ENG *0.996U*OOb (bTUIL_)
ckTRGPY 0.4_80*005 (_TUILR*E)

0.26flo+on3 (_CALIG)
-0.5533,U03 (vCkLt8)

0.48R0-002 (CAL/O-K)

OHN PP_N (_T _)
1 _.1031.002
2 0._481-0nl

n.16#4-0_1
4 O,_O00*OOU
5 O.O000*U00

TE"H (lilY)

82263.
9753_*

i0_083,
106280.

PPHT (ATe) 0.103b,002
PPH2 (_T_) 0.1040-0_2

PFE (ATH) 0._818,001
PPH- (ATe) _._774-002

IO_IZATIUh POILNIIAL (ltCv)
PAHTLTIO*v FUNCTIOe
NOSSEI_ANt; HE_h OPACITY (1tC_)

99P7_,
0._010-001
0._42b-002

k4VE N**HPEk
(1/CV)

1hi, P,
1_U*1,

2_00,
300_,
4_OP,
5_On,

6_0_,

tO,ON,

AB_ CO
(1tC_)

_.767o*U02
O._01e*U02
P.lBS_÷UO_
0,]15]*u02
_.779t*001
n._18_*001
_,_56o*001
fi._07_*001
n.171_+b01
_,_04_÷000
0.552,.*000

M_VL NUHBEE ABS CU kAVE NIIPiVER
(_/CH) II/CH) (IICVI
120flU. 0.4473÷0U_ TOI!ON°
I_000. 0._b92"000 75000.
1_500. 0._4_÷000 80000.
15000. 0.2257*000 90000*
_'_000. 0._137÷000 I_0_00.
_000. 0.3021*00_ 1P_O0.
27500. 0,_95"000 1K0000,
3UO00, 0,1931÷000 175000,

400_0. 0.9334-001 200000.
_0000. 0._66_001 300000.
6_000. 0._317"001 400000.

_$ CO

(*.2473o001
o. Pb¢2-001
(..]1_8*000
_.71_6o001
0,3_9-002
(._9_*002
U.1_12÷002
_.79_6*001
U.549_÷001
u,_7_9-001
0.7B_6-000
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TABLE T g

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

20 ATMOSPHERES FOR 26,000°R AND 23,000°R

PRESS(ATH) 20.
TEMP(R) 25999.
T(MP (K) 14444.
DEN(g/CH3) 0,150S-004

(NTHALPY 0.3112,006 (BTU/LB)
FREE (NG o0.8150,006 (BTU/L�)
ENTROPY 0.4352*005 (BTU/LB-R)

0,1729.0n3 (_CAL/G)
-0.4528.0n3 (_CAL/G)

0,433_*002 (CAL/G-K)

ONN PPMN (ATH)
1 fl,1936"002
2 0.1699-001
3 OeA348-On2
4 0,1402"002
9 0,0000,000

TERM (1/CM)
O,

82263,
97538,

103083,
106280,

PPHT (ATM) 0.1538,002
PPH2 (ATM) 0.3872-002

PPE (ATM) 0,7304"001
PPN" (ATM) 0,1959=002

IONZZATZON POTENTIAL (ltCP)
PARTITION FUNCTION
ROSSELANU HEAN OPACITY (IlCH)

101721.
0.2003"001
0.4690o0n1

NAVE NUMBER
(1/CM)

1000.
1500.
2000.
2500.
3000.
4000,
SOOfl,
5500.
6000.
8000.

10000.

ASS CO MAV( NUMBER ASS CO kAVE NUHBER
(I/CM) (I/CM) (IlCH) (I/CH)

0,2960"002 11000, 0.2345*000 ?0000,
0,1185"002 12000. 0.1985"000 75000.
0,62_6"001 15500, 0.1_89"000 PO000.
0.3772"001 15000. 0.1305"000 90000.
0.2507-001 20000, 0.3152-000 100000.
0.1941"001 25000, 0,1879"000 125000.
0,120_*U01 27500. 0,1b02"000 150000.
0.9799*000 30000. 0.1221"000 175000.
0.8102"000 40000. 0.611So001 200000.
Ot441H*O00 5UO00, 0,3603"001 300000,
0,2§_2"000 60000, 0.2436"001 400000.

A_S CO
(I/CM)

0,2295-001
0.3770o001
0.3056*000
0.3971-001
0._350-001
0.3412.002
0._0_4,002
0.1367-002
0.9447,001
0.3039,001
n.1345-001

PRESS(ATM)
TEMP(R)
TEMP (K)
D(N(OtCM3)

20.
23000.
12778.

0.1B28=004

ENTXALPY 0.2410.006 (BTU/LB)
FREE (NO °0.6905*006 (BTUtLB)
ENTROPY 0.4050*005 (BTU/LR-R)

N.t339*On3 (KCAL/G)
-fl.3836-003 (KCAL/G)

0.4050*002 (CALt_-K)

OHN PPMN (ATM)
1 0,1799"002
2 0.6837=002
3 0,27_S-002
4 0,1361-002
S 0,0000,000

TERN (1/CH)
O.

e2263.
97538,

103083,
106280.

PPHT (ATM) 0.1800,002
PPM2 (ATe) 0,6776-002

PFE (ATM) _.Q947-000
PPNo (ATe) n.14_5-002

IONIZATION POTENTIAL (1teN)
PARTITION FUNCTZON
ROSS(LAND HEAN OPACITY (IlCH)

103143.
0.2001*0n1
0.3262-001

NAVE NUMBER
(I/CH)

1000.
1SO0.
2000.

2500.
3000.
4000.
5000.
5_00.
6_00.
BOO0.

10000.

ASS CO NAVE NUMBER ASS CO NAVE NLHBER
(1/CN) (ltCM) (1/CM) (1/CH)

0,9670*001 11000. 0.1055"000 70000.
0,3987"001 12000, 0.9274"001 75000.
0,2151"001 13900. 0.7812"002 ROOOn.

0t1311"001 15000. 0.6703"001 90000.
0,8804*000 20000, 0.4387"001 100000.
0,4686"000 25000. 0.9539"001 125000.
0.2862*000 27500. 0.7714"001 150000.
0.23/6"000 30000, 0.6350"001 175000.
0,3077"000 40000. 0.3337"001 200000.
0,1769"000 90000. 0.2090o001 300000.
0.1221"000 60000. 0.1601°001 400000.

A_S CO
(I/CM)

0.P2_3-001
0.5101o001
n.5230,000

0.5920-001
0.1633-001
0,4520.002
0.2761-002
0.1811,002
0.1251,002
0.4U_3*001
n.J778*O01
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TABLE I h

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

20 ATMOSPHERES FOR 20,O000R AND 16,000°R

PHESS(AT_) 20.
TEHP (_) 20000_
TEHP (K) 11111.
DEN(G/CH3) 0.217eo004

EkTHALPY 0.2_10,006 (_TU/LB)
FkEE ENG -0.5721-006 (BTU/LB)
LkTRUPY 0,3866$U05 (uTU/LB=R)

0.1117-003 (_CALIG)
o0.3178-003 (_CAL/G)

0.386b*002 (CAL/G-K)

ONN PPNN ()TN)
1 n,1934-002
2 n,1832-002
3 0._703-003
4 Pe4945eO03
5 ne7144wON4

TEkH (1/U_)
O.

82263.
97538t

103083.
106280e

PPHT (ATH) Ot1934eO02
PPH2 (ATM) 0.1953-001

PFE (ATN) 0._186,000
PPHo (ATH) 0.7872o0_3

IONZZAT_UN POTENTIAL (11C_)
PAHTITION FUNCTZOk
ROSS[LAN_ HEAh OPACZTY (1/CN)

_05_29.
0.20fl0_001
0.1784o001

WAVE NUHRER
(1/C_)

1non
1KUO
2nun

3nun
4nflfl.
5nbn
55on
6non.
8non,

lOtiOn.

AB5 CO MAVE NUHBER ABS CO hAVE hUHBER
(1/C_) tl/Ce) (1/G_) (1/CH)

0.2151*U01 11000. 0._9_8"U01 70000.
O.90_b+UO0 12000. 0._b94"001 75000.
0,489b+000 13500. 0._16"001 _O00n.
0.3481+000 15000. 0.2988o001 QO_nO.
0.2372÷U00 20000. 0._163=001 100_00.
0.129U*000 25000o 0.3658o001 l_5nOn.
0.801_°U01 27500. 0._020-001 1KO000.
0.653b-001 30000. 0.2538-001 1?SOOn.
0.5420-001 40000o 0.1445-001 200(.00.
0.54bY*U01 50000. 0.1021-001 300bOO.
0.4542=001 bOO00. 0.10_1-001 400_00.

Af_S CO
(liCe)

,.2470-00_
0.6970-001
1_.7925_000
(._b11-001
(!.?075°001

_J.3419_002
_'.72=2*002
h.lb_e*O02
U.497_eOfll

TEMP (_)

DEN(_/CM3)

20.
lbOOi_.

0.2769-_04

LkTHALPY 0.1710*U06 [BTU/LP)
F_EE LNG -0.4_10÷006 (UTU/LR)
_kTRUPY 0.3700+005 (_TU/L_=_)

0.95f12*On_ (kCkL/G)
-0.2339+0n_ (FC_L/G)

0.3700÷0_2 (£AL/R-K)

O_N PP_N (aTH)

2 n._312-On3
3 n.2492°OP4
4 _,1806-0_

'rE,H (lilY)
o.

_2263.
9753F.

103083.
106280,

PPHT (ATH) 0.1985"0_2
PPH2 (ATe) 0.723b-001

PFE (ATH) n._702-001
PPH- (ATH) n.]9qboOn3

ZONIZ_T_Oh POTENTIAL (I/CP)
PA_TITIO_ FU_CTIO_
ROSSELAN_ HEA_ OPACITY (1tCH)

0.2001|_01ll
0.b23_-0_2

_kV[ NUHmE_
(1IC,)

1PUn

2n_fl
2_On
3nun
400n
5_00
5_1n
6non
8000.

lonon,

AB$ ¢0
(I/CM)

0.22_*U00
n.lOO_+bO0
0.562_-U01
_.3577"001
0o2471o001
0.137h-001
_t9334-U02
0.7684-U02
0,64_-002
_._80_-002
0._34_-U02

WAV_ NUHBEH ABS CO hAVE NU_BE_

11000. 0°0411°0U2 70000*
12000. 0.6_37-002 ?bOOfl.
13500. 0._031-002 _0(_0_.
1bOO0. 0.7684-002 90000.
20000. 0.b9_5=002 100_00.
25000. 0.4/52=()02 1_5_0fl.
_7500. 0.bl25=_02 1mOO00°
30000, 0.b055o002 l?biiUO.
4_000. 0._e73=002 200000,
9U000. 0.4127-002 30_bO0.
60000, 0._53=002 400000.

A.$ CO
(_ICM)

_1.3_71-001
_.]Ovb*O_O
_..ldnl*O01
_.o_7*000
_.31_eo001
_..7_11-002
fl.44_leA02
h.Pg_2+O02

!_,1996_002

(_._37b*001
(,,78_3+001
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TABLE I i

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

20 ATMOSPHERES FOR 13,OO0°R AND IO,OOO°R

PRESS(ATe) _O,

TEHP (R) 13000.
TE_P (K) 7222,
DEN(G/CH3) 0.3453°004

ENTNALPY 0,1527.006 (BTU/LB)
FREE (NG -0,3122-006 (BTUILR)
ENTROPY 0,3577*005 (BTUILB-R)

0.6466*002 (KCkL/G)
-0.1734-003 (KGAL/G)

0.3577*002 (CAL/Q-K)

OHN PP_N (ATN)
1 0,1969.002

2 0.6022-005
3 0,_463o006
4 0.3807_006
5 0.3147-006

TEk_ (1/CM)
Oo

82263o
97536o

103083,
106280,

PPHT (ATe) 0,1969.00_
PPH2 (ATe) 0,3037*000

PPE (ATe) 0o3363-002
PPH- (ATM) 0.3809-004

IONIZATION POTENTIAL (t/CM)
PARTITION FUNCTION
ROSSELAND MEAN OPACITY (itCH)

106652.
0o2000,001
0o1455o002

WAVE NUMBER
(I/CM)

ln00.
1_00.
2000.
2_00.
3000.
4flO0.
5000.
5_00o
6000,
8000.

20000.

ABS CO
(1/CM)

0,2750°001
0.1220-001
0.666Q-002
0o4411"002
0,3063"002
0.17_2-002
0.1103o002
0.9117-003
0.7776-003
0,1274°002
0.1674-002

HAVE NUMBER ABS CO HAVE NUMBER
(1/CN) (t/Ce) (1/CN)
11000= 0.1764"002 ?0000.
12000. 0.1611"002 75000o
135004 0,1788*002 80000.
15000= 0,1714=002 90000.
20000= 0,1403*002 100000.
25000. 0,1206"002 125000.
27500. 0,1241"002 150000.
30000, 0.1214"002 175000.
40000, 0o1605"002 200000.
50000, 0.3526"002 300000*
60000. 0.1059"001 400000.

ASS CO
(1/CM)

0.4697-001
0.1629,000
0o1942+001
0o2033,000
0o4617-001
0,8987*002
0.5984,002
0.36?0*002
0o2468,002
0.7782*001
0o34276001

PRESS(ATe)
TENP(R)
TEHP (K)
DEN(G/CH3)

_0.
10001.

555e,
0,4964"004

[NTHALPY 0.1188.006 (BTU/LB)
FREE ENG -0o2109"006 (BTU/LB)
ENTROPY 0o3291"009 (BTU/LB=R)

0,6599*002 |KCALIQ)
-0,1172.003 (KCAL/Q)

0.3297-002 (CALI|mK)

OHN PPHN (ATN)
1 0.17S4*002
2 0.3942"007
3 fl._699-008
4 0o7186"009
5 0,4907"009

TE_N (1/Ce)
O*

82263,
97538.

103083*
106280*

PPHT (AT") 0,1754.002
PPH2 (ATe) 0.2455"001

PPE (ATM) 0.8161=004
PPH" (ATN) 0.2263=005

IONIZATION POTENTIAL (1/Ce)
PARTITION FUNCTION
ROSSELAND MEAN OPACITY (1/CM)

109379.
0,2000"001
0o1948=003

NAVE NUMREk
(llCH)

1000.
1500.
2fl00.
2_00.
3nO0.
4000,
5000.
5500.
6000,
8n00.

1OriOn.

ABS CO HAVE NUMBER ABS CO WAVE NUHBER
(1/CH) (IlCN) (1/Ce) (1/CM)

n.9774-003 11000. 0,1448=003 ?0000.
0,4_44"003 12000. 0.1521=003 ?5000.
0.2444"003 13500, 0.1583o003 _0000.
0.1565-003 15000, 0.1624-003 90000.
0.10e7-003 20000. 0.1932-003 100000.
0.6145-004 25000. 0.2_55"003 125000.
0.3986"004 27500. 0,3663"003 150000.
0.3337"004 30000. 0.4765"003 175000.
0.2859"004 40000, 0.1425_002 200000,
0.H993"004 50000. 0.4291"002 300000.
0.1332"003 60000. 0.1414"001 400000.

A_S CO
(1/CM)

0.6695-001
0,_228.000
0o2667.001
0,2790*000
0.6326-001
0.2266,003
0o8747,002
0.5918.002
0.3514,002
0.9010.001
0o39_2.001

87



TABLE I j

THE COMPOSITION, OPACITY, AND

PROPERTIES OF HYDROGEN AT A

20 ATMOSPHERES FOR 7,000°R

THERMODYNAMIC

PRESSURE OF

AND 5,OOO°R

PRFSc(&]P} 2__•
TEMp (P) 700,J.
TEHP (_) 388V.
DEN(ntrH3) ,_,1104-U03

bkTHALPY 0.4[=58*UU5 (HTU/LB)
F"EE ENG -0.1314.006 (BTblLR)
EkTRO_Y 0.245_U05 (BTU/LR=k)

0,22S4.00Z (VCAL/G)
-0,729¥÷002 (_CALIQ)

0.2456*002 (CAL/GeK)

OHN PP_N (ATF)
1 n._0_4*Unl
2 n.s2PS-011
3 _.9693-014
4 _._216-U14
b P.10_1"014

TEXM (1/G_)
O.

_2263,
9753R,

103083.
10628no

PPHT (ATM) 0.5034e00_
PPh_ (ATM) G.1497*002

PFE (ATH) n._116-007
PPH- (ATM) 002323"0_8

ZONIZAT]O_ POTENTZAL (1/C_)
PA_TITZO*_ FUNCIZOh
ROSSELkNu HFAk OP&C_TY (1/CN)

109691.
0.200_*001
0.293600_6

N&VE NItH_Ek
(1/C_')

leOl_.
1=.000
2nuN.
2¢.0n0
3nun.
4nlir,.
5nOt!.
5=;on.

8nufl.
10non.

AB5 _0 WAW NUH_EH JBS CO WAVE NIIHHER
(I/CM) (I/CM) (ttCV) (I/CM)

0._88,_'009 11000. 0.3_23"005 70000,
q._7_4"008 12000. 0.4_40"G05 75000.
n._08_'U08 13500. 0.0177"005 _0000.
(1._4_'007 lb000. 0.e103"005 g00O0*
1).3_67=U07 _ilOOU. 0._300=004 10OUOO.
'i.992v'b07 25000. 0.5108=004 IPSGO0.
n,_lS_-u00 27500. 0.7_95-004 150000.
r}._99_-006 30000. 0.1020-603 175000.
n.402._-_06 41_000. 0._422-003 200C00.
(i,116V-005 5,_000. 0.1055=002 300000.
_,239_-U05 6dO00. 0._496=002 400000.

_S CO
(I/CM)

0,1658-001
0,_519=001
G.6606*000
00_9_9=001
001_7o001
00P6t7,003
0,_4_5.003
001789*003
0.7332.002
003697e001
0o1632.001

PRESF(kTv)
TEMP (;)
TEMP (_)
DEN(_t_M3)

500u.
277_.

O,)754-U03

EkTHALPY 0.1_13-005 (HTU/LR)
FHEE ENG °008736-005 (BTU/LB)
_TROPY 0._110*005 (BTUfLReR)

0.1007,002 (_CAL/6)
-0.4853,002 (KCAL/G)

0.2110-00_ (CkLtOoK)

OHN PP_N (_T _ )
1 n._346+000
2 n.4272-018
3 n.34_6-0_1
4 n._508-0_2

5 n.1047-0_2

IE_H (l/GV)
fl.

82263.
97538.

1030_3.

10628n.

PPHT (ATH) 0.3346*000
PPH2 (ATH) 0.1967,002

PF( (ATH) 0.3101-011
PFHo (ATM) 0.4441-013

ZONIZ_TIuh POTENTZAL (IlCP)
PA_TZTIO,_ FUNCTION

R_SSELANU HEAN OP_CTTY (llCN)

109_7_.
0.2000,001

fl._437=008

kAVE r_l,HP[_
(]/CP)

).Pun.
IKiin o
2nu n .

3ni|n.
4flon.

5_hn.
6n(l_.
8n0n.

10_0fl0

_H_ CO
(1/[;_)

0,4467-U10
_,PO34-d09
n.6811-=_09
t_.12_voU0_
0,_443-U0d
_._543"U08
n,137_-007

n,251(_-o07
0.6383°007
n,1313-006

W_VE NUMBER _BS CO _AVE NI_HBER

tl/CH) (t/CH) (1ICY)
11000. 0.1790-006 ?0000.
1_000. 0._37_-006 75000.
I_500. 0.3505-006 _0000.
1_000. 0.4977-006 00000.
20000. 0.1_31-005 100000.
2_000. 0._¥68-005 1p5000.
_7500. 0.4_42"005 l_0tl00.
_0000. 0._V37°005 175000.
41}000. 0.1992"004 200000,
_00000 0.61430004 _00_00.

60000. 0.@036-003 400000.

*_S CO

(1/CH)
0.0652-003
n.3z13.002
0.3_46=001
o.4U_3-002
,.91_2-003
n.40_0.003
0.41796003
(,.30t11.003
0.$148*003
b.34126000
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TABLE I k

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

20 ATMOSPHERES FOR 3000 eR

PRESS(ATN)
T£MP (R)
TEqP (K)
D£N(O/CM3)

_0, (ETNALPY 0,8968-004 (BTU/LB) n,49B2*ON1
3001, FREE ENG =0,4752.005 (8TU/LS) -P,2640-002
1667, ENTROPY 0,1883.005 (BTUtLS-R) 0,18B3*002

0,2947-003

(_CAL/G)
(XCAL/G)
(CAL/QIK)

OHN PPNN (ATM)
1 0.4796-003
2 0,0000.000
3 0,0000.000
4 0,0000-000
9 0,0000-000

TERM (1/GM) PPHT (ATM) 0,4796-003 PFE
Oe PPH2 (ATN) 0,2000*002 PPM-

82263t
97538t ZONZZATZON PUTENTZAL (I/CM)

103083, PART_TZON FUNCTZON
106280, ROSS[LAND HEAN OPACZTY (I/CH)

(ATH) 0,0000-000
(ATH) 0,0000"000

109679,
0,0000-000
0194?7*011

NAVE NUMBER
(1/CX)

1nO0,
1_00,
2000,
250fl,
3000,
4000,
5000.
5_00.
_OOfl,
eooo.

10000.

ABS CO NAVE NUMBER ASS CO NAVE NUMBER
(I/CH) (I/CM) (1tC_) (1/CM)

0,2002"012 11000, 0,5627-009 700On,
0,8564"012 12000, 0,7466"009 75000,
0,2320"011 _3500, 0,I099"008 80000,
0,49_2o012 19000, 0,I_b0"008 90000,
0,8979"011 20000, 0,4171"008 100000,
0,2271"010 25000. O,_300"OOB 125000,
0,4b09°010 27500, 0,1329=007 1SO000,
0,6295o010 30000, 0,1_60"007 17_000,
0,8187"010 40000, 0,6_43"007 200000.

0,2050"009 90000, 0,1925"00b 300000,
0,415B°009 60000, 0.0379=006 400000.

A_S CO
(1/CM)

0,3024-009
o,1007-004
0,1205-003
0,1_6_°004
o,_8_8-009
0,_8_6.003
N,6958.003
G.SO_9*O03
0,19_7-003
n,_22_o003
0.3632-003
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TABLE "ZT o

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

40 ATMOSPHERES FOR 200,O00°R AND 175,000°R

PHFS¢(ATP) 4J.
TE"P (W) 2COUO,.
T_MP tw) _]1111.
D_N(_/rM_) n._21I-U0b

LkTHALPY 0,2_42-007 (_TU/LR]
thEE cNG -0,1_92.008 (eTU/Ln)
¢_TR_PY 0.7792*002 LeTu/Lk-N)

0.14_8-0n4 (wCAL/G)
-0.71Qd*004 (vCAL/G)

n.77Qs-onP (CAL/G-K)

O_N PPWN (AIM)
1 n.ll16-On2

2 0.1538-0n2
3 n.P838-O_2
4 n.1812-on2
5 n.nO00+O_O

TL.M (1/C_)
O,

82267,
97584,

103342,
107269,

PPMT (ATi.t) 0.7d04-002
PPM2 (ATt.) 0._006-010

PFE (AIM) fl.@O00*O02
PFH- (ATM) n.44KS-OB8

IONIZATION PUTLNTIAL (1/CP)
PARTITION FUNCIIO_
NOSSLLANb MEAN OPACTTY (1/CM)

102691.
0.1309÷002
00_904"004

WAVE NtJMPEF

(l/Cry)
lOOn,

2non,
2_0,
3nUn,

400no
_n0n,

9_On,
60On,
8000.

lontln.

AB_ CO W&VE NUMBEk ABS CO WAVE kUM_ER

(IlCM) (llCM) tl/CM) (1/CM)

O.O04/*oOl 11000. 0.1644-001 70UOfl.
O.P147*u01 1_000. 0.%_37"U01 ?2000.

O.]03/*b01 I_500, O.lOll"U01 POLO0.
0.591_*U00 15000v 0.7e08"002 _0000.
0._75_'000 20000. 0.4003"002 100000.
n.)B3_*uO0 25000. 0.2_22-002 lPSOO0.
0.106_÷000 _7200. 0,_93-002 1_0000.
0t_66_1-00_ _0000. 0.1_8"002 1_5_00.
0.701_'001. 4'_000• 0•_654"003 200000.
0.3912"001 20000° 0•2721o003 300UOO.
0•_06_'U01 _t'O00. 0._/U7"_03 400000.

A_S CO
(IlCM)

_.22_4-003

u.21_-003
0._1-003
u.1_73-003

_._0_3-0B3
0,317b-003
_J,lO_OoO_3
(),1397-003
0.9916-004
0,33_1-004

TEMP (P)
TEMP (¢)
DEN(ntCM3)

4U •
17200U,

91222.

0.252o-005

EkTMALPY 0,2394÷_07 (bTU/LS)
FREE LNG -0,1102+008 (UTU/LR)
_KTRUPY 0.7_62+002 (UTUI_R_R)

0._330-004 (KCAL/G)
-0.6119÷0n4 (eCAL/G)

0.7662÷002 (CAL/O-K)

OMN PP_N (ATe)
l P.1872-00_
2 e.7217-002

n.3976-On2
4 P.2037-OO2

O.nO00÷O00

TE_M (1/Uv)
O,

82267,
97584,

103342,
107269,

PPHT tATM) 0.1010-001
PPH2 (ATe,) 0.6192-010

PFE (ATM) _,19Q9÷002
PFM- (ATM) 0.10K5-087

IONIZATION POTENTIAL (ltCP)
PARTITION FUNCTION

MOSSELANU MEAN OPACITY (ltCM)

l_2P7n.
0.1079÷0n2
0.790U°0_4

NAVE NIIMRE_
[1/CV)

1flUff.
1KO0•
2flOO.
2_00.
3eO0o
4cOP.
2noo,

5_00.

6000,
8000.

1OPUS.

AH5 CO
(1/CM)

O.h62_÷U01
0,307o÷001
0.1492÷001

G,_54o÷000
_,243_-000
_.267_÷U00
fl,]bOb÷OOO
0,1270÷000
0.1035÷000
0,_21_'001
0,3072"001

WAVE NUMBLN AHS CO WAVE NiJMPER
tl/CM) (l/CM) (11C M)
11000. U.2423-001 ?0_00.
12000. 0.1999-001 75000.
1_500. 0o1515°001 _OuO0.
15000. 0.1183-001 gO(.O0.
20000, O,bO20-O02 100000.
25000° 0.445_*00_ 1_5_00°
27200, O.O_b6"OO2 I_0000,
_OOflO• 0,_9_9-002 17_00,
4ttO00, 0.1_%1"002 200_00*
20000. O.bV_b-O03 300C00.
60000, 0,_174=003 4POOO0,

A_S CO
(l/rM)

0,_9_5-003
_,3_4-003
i).7647-003
_,Pl16-003
,),1617-003
P._lnT-O03
*_,39].4-003
0,Pe49-003
0.1871-003
_,_272-004
_,P773*0_4
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TABLE "9'1"b

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

40 ATMOSPHERES FOR 150,OO0°R AND 125,OOO°R

PRESS(ATN) 40,
TENP (R) 149999,
TENP (K) 83353.
DEN(G/CM3) 0.2049-009

EkTNALPY 0,2149.007 (BTU/LB)
FEEE LNG =0,9118-007 (BTU/LR)
_kTROPY 0,7509-005 (BTU/LB-R)

0,1192.004 (KCAL/Q)
-0,5066*004 (KCAL/G)

0,7909*002 (CAL/G-K)

OMN PPHN (ATN)
1 0.3442p002
2 q.3327-002
3 015747-002
4 0._054B002
5 0,0000-000

TEHM (1/GH)
O,

82267,
97584,

103342,
107269.

PPHT (ATH) 0,1457-001
PPH2 (ATH) 0.1417-009

PP£ (ATM) 0,1999.002
PFHo (ATH) 0,2899u007

IONIZATION POTENTIAL (1/CP)
PARTITION FUNCTION
ROSS[LAND HEAN OPACTTY (1/CM)

101742.
0,8466"001
0.1862"003

NAVE NI)HRER
(1/CH)

100n,

1_00.
2000,

2500,
3000.
4000.
5000.
9500,
6000,
8000,

tOnOO.

ABS CO NAVE NUHBER ABS CO kkVE NUHB£R
(1/CH) (1/CH) (1/CM) (1/CH)

n.1303"002 11000. 0,3911"001 ?0000.
0.4680"001 12000. 0,3190-001 75000o
0,2210"001 13500, 0,2422"001 80000.
0,1311"001 15000, 0,1894"001 90000,
0,8369*000 20000, 0,1240"001 100000,
0,4143e000 25000t 0,7493"002 125000,
0.25L6*000 27500, 0,6033"002 150000,
0.200_*000 30000, 0,4944"002 175000,
0.1630"000 40000, 0,2_38"002 200000,
0,8259"001 50000. 0.1496-002 300000,
0.4819"001 60000, 0.9617-003 400000.

ARS CO
(I/CM)

o,6571-0o3

o,5527-003
0,4694-003
0,3472*003
0,2640-003
o.1317-0o2
0,8367-003
0,_620o003
0,3946o003
0,1297-003
0,_761o004

PRESS(kTM)
T(MP (R)
TENP (K)
DEN(G/CM3)

40,
124959,

69444,
0.3540-005

EkTHALPY 0,1896.007 (STU/LR)
F_EE ENG =0,7262.007 (8TU/kB)
_kTROPY 0.7327*005 (BTU/LReR)

0,10_4e004 (KCALle)
-0,4035.004 (KCAL/Q)

0,7327*002 (CALtO-K)

0HN PPHN (ATH)
1 0,7680"002
2 0.5588°002
3 n,9¢55"002
4 0.1477"002
5 0,_000.000

TERM (l/OH)
0.

82267.
97584.

103342.
107269.

PPHT (ATe) 0,2390-001
PPH2 (ATM) 0.4362°009

PF( lATH) 0,1999.002
PPH- (ATM) 0,1040Q006

IONIZATIOE POTENTIAL (IlCN)
PARTITION FUNCTZON
ROSSELANU HEAN OPACITY (ltCM)

101052,
0.6224"001
0,9752=003

M&V[ Nt_NB£R
(1/CM)

lflOfl,
150n.
2nO_,
2_on,
3n0o,
400n,
5n0n,

6nO_,
8n00,

10_0n,

ABS CO NAVE NUMBER ABS CO _AVE NUHBER
(t/CM) (1/C_) (t/CM) (l/CH)

0.2151"002 11000, 0,6_46"001 70000,
0,7717"001 12000, 0,5_93"001 75000.
0*378_e001 13500, 0,4_54"001 _0000,
0,2186*001 15000, 0,3329"001 90000.
0,1401"001 20000, 0.2342-001 100000,
0,7350*000 _5000, 0,1418"001 125000,
0,4323-000 27500. 0.1142-001 lS0000,
0.3453*000 _0000, 0,9398"002 175000,
0,28L5"000 40000, 0,4786"002 200000,
0,1436e000 50000, 0,2803"002 300000,
0,8544o001 60000. 0,1791"002 400000,

ASS CO
(1/CM)

0,_215-002
0o1019-002
0o6673°003
0.6337-003
0,4790-003
0.3942-002
0,2226°002
0.1484-002
0,_036"002
0,3369-003
0,_494°003
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TABLE _ c

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

40 ATMOSPHERES FOR I00,000 °R AND 90,000 °R

P_ESRIATM) 4_J,
TEMP (_) 100001.
TEMP (_) 52556,
DEN(n/_H3) 0.4427-005

LkTNALPY 0.1647÷007 (bTU/L_)
FhEE _NG -0,5427.007 (bTU/LR)
L_TROPY 0.7104.005 (BTU/LR-R)

n,9151.003 (_CAL/G)
=n,3032*On4 (_CALIG)

N,7104*OP2 (CAL/G-K)

QHN PP_N (ATP)
1 n,P271-O01
2 0.1056-001
3 fl.1499o001
4 O,nO00*O0_
5 O.eO00*O00

TENH (l/Cv)
O.

82267,
97584,

103342,
107269,

PPHT (ATH) 0.4772-001
PPH2 (ATH) 0.2120-008

PPE (ATe) n,191_*0_2
PPN- (ATM) 0,54PO-On6

ZONZZATZOk POTENTZAL (1/CP)
PA_TITZON FUNCTZO_
ROSS[LAN_ HEAN OPACZTY (11C_)

1"009_,
0,4297.0_1
0,_392-0n2

NAVE NUHPEP
(1/C_)

lnDO,
1_0fl,
2_00,
2KGn.
3flon,
4n_0.
2nU_o

8nUn.
lO_Ono

ABS CO MAV[ NUHSER _BS CO NAVE NUPIPER
(1/CH) tl/CH) (1/UH) (1/CH)

0,391e*U02 11000, 0,1563"000 70000o
0,1434.U02 120n0. 0o1114"000 75000,
n,7_8/*001 13200, 0,6484"001 PO000,
0,412_*u01 15000, 0,6043"001 90000,
n,779_-001 20000o 0.9194-001 lOOUOOo
0.1421.U01 25000. 0o3146-001 1_5000,
n,P44_*oOO 27200. 0o2_3o-o01 1_oo0o,
0.b767*000 30000. 0,_070"001 179000.
0.2_30*00U 40000, 0.1020"001 200000,
0.284_'b00 50000, 0,6087"002 300000,
0.16Vd*000 60000, 0,3_48"002 400000.

A_SCO
(I/CH)

n,25k9oO02
1_,2157-002
0,161_o002
0.13_9-002
_o99_0-003

0,7_7-002
0o52_2-002
_,3669-002
G.11_5-002
_,_2_6=003

PRESF(_T_)
TENF (_)
TENP (_)
DEN(_/CH3)

40,
9000U,
_000_.

0,4922-005

[NTMALPY 0o1_47.007 (BTU/LP)
F_[E ENG =0,47_1-007 (UTU/_B)
_kTRUPY 0,6998*002 (BTU/_BeR)

ONN PP_N (eTN)
1 0,3_01o001
2 n.142b°001
3 n,1723°Onl
4 0.P000-000
5 _.nO00*O00

TEk_ (1/CV)
0o

82267,
97584.

103342,
107269,

PPHT (ATH) 0,_980-001
PPH2 (AT.) 0.508_-008

NAVE NI,HPEk
(1/C_)

lflOn.
l_Ofl,
2nOn,

3_00.
4000.

6_no
8_OP,

lOeOn.

kB$ CO
(IsC_)

0,2240*U02
0o192_*_02
n._56e*O01
0._84e*U01

0,3807"001
0.1944"U01
0.112_*001
0._291*d00
n.760(1-000
0,3910*000
0,_34_*000

O,F594*Of13 (FCALI;}
°0,2640-0fl4 (_CAL/G)

0.6990*002 (CALIO-K)

PFE (ATH) 0,1907÷0_2
PFH- (ATe) 0,122_'00_

IONIZATZON POTENTIAL (1/CP)
PARTITION FUNCTIO_
ROSS[LANU HEAN OPACITY (IlCN)

¥95¥6o
0,3b73*0_1

NAVE NUHRER ABS CO _AVE NU_BEP
¢1/C_) (1/C_) (IlCN)
11000, 0,10806000 70000,
12000. 00L237"000 7_00,
1_500, 0,1170"000 POG00o
150000 0.915900u_ 90000,
200_0. 0.7_95"001 100000,
2_000, 0.4594-001 IP5_00,
_7500. 0,_92"001 lq0_00.
30000, 0._017"001 175000.
40000. 0.1_22=001 20000_.
5_000. 0.H772°002 3_0C00,
60000, 0,5514°00_ 400u00,

A_S CO
(]/CH)

0,36_6-002
0,3068°002
0.25_0o002
(Jo|073°002

0o43n3o001
0o_4460001
0o1_13"001
n,99_2-002
P.69_3°002
_,P_3-002
(o99r:3-On3
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TABLE "XT d

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

40 ATMOSPHERES FOR 80,OO0°R AND 70,OOO°R

PRESR(ATH) 400
TEMP(R) 79999.
TEMP (K) 444440
DEN(G/CM3) 0e5543-U05

ENTHALPY 0.1446,007 (BTU/L8)
FREE ENG m0.4057-007 (BTU/L8)
ENTROPY 0.6078*005 (BTU/LBeR)

0.8033*003 (_CAL/G)
-n.2254*004 (KCALIG)

0.6878-00_ _CALtG-K)

OHN PPHN (ATM)

1 0.71510001
2 0.1995-001
3 0,2038-001
4 000000-000
5 0,0000.000

TERM (1tOP)
O.

822670
97584.

103342.
107269.

PPMT (ATH) 0.1118,000
PPH2 (ATH) 0.1502=007

PPE (ATM) _.1904.002
PPH- (ATH) 0.3165-005

ZONIZATIUN POTENTZAL (1/C_)
PkRTIT]ON FUNCTZO_
ROSS(LAND MEAN OPACTTY (l/CN)

98997.
0o_176"001
0.1034-001

HAVE NUMREE
(1/CM)

1000.
1500.
2000.
2500.
3000.
4000.
5000.
5500.
6000.
8000.

10000.

ABS CO MAVE NUHBEk ABS CO NAVE NUMBER
(ItCM) (I/CM) (1/OH) (I/CM)

0.7264*002 11000. 0.26866000 70000.
0.2761"002 12000. 0.2196"000 75000.
0.1394"002 13500. 0.1671"000 _0000.
0.8240"001 15000. 0.1307"000 90000.
0.5380"001 20000. 0.1166"000 100000.
0.275_'001 25000. 0.7037=001 175000.
001648"001 275000 0.56460001 1_0000.
0.1323-001 30000. 0.4607-001 175000.
0.1003"001 40000. 0.2307"001 200000.
0.559_*000 50000. 0.1320"001 300000.
0_3347"000 60000, 0.82450002 400000.

A_S C0
(]/CM)

o._479-002
o.4549.002
0.3817-002
_.2759_002
0.9175-001
0._1_0-001
0.3191-001
n.21nO=O01
0._455-001
0.4688-002
_.?079-002

PRESS(ATM)
TEMP(R)
TEMP (K)
DEN(G/CM3)

40.
70000.
38089.

0,634.9-005

(NTNALPY 0.1343.007 (BTU/L8)
FREE ENG -0._375-007 (OTU/LB)
ENTROPY 0.6740*005 (BTU/LBeR)

0.7461"003 (_CALIG)
=0.1675"004 (KCAL/G)

0.6740*002 (CALtG-K)

OHN PPHN (ATM)
1 0;1902,000

2 n,2665-O.Q_
3 n.2260-001
4 0.0000,000
5 0.0000.000

TERM (1/CM)
O.

02267.
97504.

103342.
107269.

PPHT (ATH) 0.2015"000
PPH2 (ATM) 0.5633=007

PPE (ATH) 0.1990"002
PPH= (ATM) 0.9524"005

IONIZATZUN POTENTZAL (1/CP)
PART[TZON FUNCTZON
ROSSELAND MEAN OPACZTY (l/OH)

9676_.
0.26R2"001
0.1794-001

NAVE NUHPEk
(1/CM)

1000.
1500.
2nO0.
2_00.
3n00.
4000.
5000.
5_00.
6000.
8000.

10000.

ABS CO MAVE NUMBER ABS CO kAY( NUMBER
(1/CM) (1/CM) (1/_) (1/CM)

0.1063"003 11000. 0.3992*000 70000.
0.403_*002 12000. 0.3262*000 75000.
0.2045*002 13500. 0.2478*000 80000.
fl.1213"002 15000. 0.1936"000 90000;
0.7943"001 20000. 0.1_82"000 100000.
0.4087"001 25000. 0.1132"000 175000.
0.2447"U01 27500. 0.9061-001 160000.
0.1966.001 30000, 0.7376-001 175000.
0.161U*001 40000. 0.3658=001 200000.
0.8322"000 50000. 0.2075"001 300000.
O.d977*UO0 60000, 0.12_6"001 400000.

AGS co
(1/CM)

0._4880002
0.7028-002
0.5885-002
0.4234=002
d.22_7-000
_._24_6000
0.7633-001

0._015-001
U.3470-001
q.1118-001
|).4959-002
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TABLE "ZT" e

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

40 ATMOSPHERES FOR 60,O00°R AND 50,O00°R

PR_S_(ATV) 4U.
TEMP (R) _9999.
TENP (K) 33333.
DEN(G/CN3) n.7455-005

ENTHALPY 0.1254,007 '(BTU/L_)
F;EE ENG 00.2708t007 (BTU/LB)
_kTROPY 0.6570*005 (8TU/LReR)

0._853-0n3 (KCAL/G)
-0.1505-0n4 (WCkL/G)

0.6570*002 (CAL/G-K)

OHM PP_N (ATH)
1 n._see.o0n
2 _.44_5-0ql
3 0025140001
4 fl.nO00÷O00
5 0.0000*000

TEkH (1/CV)
00

822671
97584.

103342.
1072890

PPHT (ATH) 004886*000
PPH2 (ATe) 003841-006

PFE (ATM) 0,1977"0_2
PPM- (ATM) n.3738-0_4

IONIZATION POTENTIAL (1/C_)
PARTITION FUNCTION

ROSSELANb MEAN OPACITY (IlCM)

9734_.
0.2359*0Pl
_.2873o001

NAVE Nt_HPER
(1/CN)

ln00.
1_00.
2eUn.
2_un.
300P.
4n000
5nOn.

6_un,
800n.

IONOP.

kB5 CO
(1/CH)

0j162/*b0_
006223*U02
003174-U02
n.lB91*U02
0.1241-002
_.640V*U01
n03844*001
_.3091_U01
0._55_+_01
n.130_+001
0.781_*000

HAVE NUMBER ABS CO _AVE NUMBER
(1/CM) (1/C_) (1/CH)
11000. 0.6263*000 70000.
120000 0.5112,000 750000
1_900o 0.3b76*000 RO000.
15000. 0.3021,000 90000.
20000. 0.3333*000 100000.
25000. 0.1995-000 128000.
27500. 0.1_92-000 150000.
30000. 0.1292"000 175000.
40000. 0.e335o001 200000.
5LlO00. 0.38570001 300000.
b_O00. 0.21850001 400000.

*_S CO"
(1/CM)

0.1433-001
0011830001
0,99090002
0070440002
0,6731.000
0,3752*000
002297*000
0o1507-000
0,1043.000
0.33590001
0o1490°001

PRES_(kT_)
TLHP (_)
T(_P (K)
D(N(G/CM3)

4Uo

_uO0O.
27770.

0.9151°005

LkTHALPY 0.1109-007 (8TU/LR)
F_EE _NG 00.2_61-007 (_TU/LB)
L_TROPY 0.6322.005 (BTU/LR-R)

006111*003 (KCAL/8)
-8.1145.004 (KCAL/G)

0.6322*002 (CAL/G-K)

OHN PP_N ()TH)
1 _.12_4.001
2 0,7249°0fll
3 n.30310001
4 0.0000,000
5 floO000*OOO

TE_M (1/_V)
O.

822670
97584.

1033420
1072690

PPHT (kTH) 0.1387,001 PFE OATH) _.1931,002
PPH2 (ATH) 0049100005 PFM- (kTH) 0._0030003

ZONZZ#TIUN POTENIIAL (1/CP) 9671F0
PARTITION FUNCTION 0._1_0,0fll
ROSSELANU MEAN OPACITY (I/CN) 0.4800-001

kkVE NI._H_Ek
(1/C_)

lnU_.
1Kon.
2nO0.

3000.
4n00.
5n00.
5_OO.
6_00.
8000.

10000.

AB$ CO
(1/Ce)

0.283_+U03
0.1017-003
0.522_*002
00312,*002
0.20611*002
0.106++002
0o_428÷001
n.516_÷001
0,421&*001
00_1e_*001
n.1304-001

NAVE NUMBER _85 CO NAVE NUMBER APS CO
¢14CM) (1/CH) (1/CM) (1/CM)

110000 0.1044,001 70000. 0.7619-001
120000 0.8506*000 75000o 1_02161-0fll
1_500. 0.6435"000 PO000. 0.18_20001
15000. 0.1223"001 90000. (_'1_q2"001
20000e 0.0439e000 100000. _._676*001
25000. 0.3023*000 1250000 i_.14_5"001
_7500. 0._040"000 1_0000. 0.9077_00
30000. 0.2458¢000 17500fl. G.q953*000
40000. 0.118_+000 200000. 004117*000
50000, 0.85930001 300000, 00]326*000
80000. 0.40170001 400000. 0.58_3-001
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TABLE XT f

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

40 ATMOSPHERES FOR 40,O00°R AND 50,000 °R

PRESS(ATH) 40,
TEMP(R) 40000,
TEMP (K) 22222,
DEN(G/CM3) 0.1267-U04

[kTHALPY 0,8609*006 (BTU/LB)
FEE( £NG -0,1452-007 (BTU/LP)
[NTROPY 0,5783+005 (BTU/LP=R)

0.4783*003 (KCAL/Q)
=0,8069-0n3 (KCAL/Q)

0,5783*002 (CAL/G.K)

ONN PP_N (ATN)
1 0,_706"001
2 n.1110.000
3 0.3174P001
4 0,0000"000
5 O,nO00*O00

NAVE NUMBER
(1/CM)

1000,
1500.
2flO0.
2500,
3000,
4000,
5000,
5500.

6000,
8nO0,

10000.

TE_H (1/C_)
O.

82267,
97584.

103342.
107269.

PPHT (ATH) 0.5848.001
PPH2 (ATM) 0,1444-003

PPE (ATM) 0.1708*002
PFH" (ATM) 0,1488-002

IONZZATZON POTENTIAL (I/CP)
PARTITION FUNCTION
ROSS(LAND MEAN OPACTTY (IlCM)

99172.
0,2050+001
0,8453-001

ABS CO NAVE NUMBER ASS CO NAVE NUMBER
(I/CN) (1/CM) (1/CM) (1/CM)

0,398_*003 11000, 0,1637.001 70000,
0.1962-003 12000. 0.1333.001 75000.
0,8093*002 13500. 0,2984.001 80000.

0.4873*002 15000, 0,2374"001 90000.
0,3223.002 20000. 0,1240.001 100000.
0.1679"002 25000. 0,7302*000 175000,
0.1011"002 27500, 0.5784*000 150000,
0.813_*001 30000. 0,4659"000 175000,
0.6667"001 40000. 0,2227*000 200000,
0,3440*001 50000. 0.1230"000 300000.
0,2047*001 60000, 0,7494"001 400000.

ASS CO
(1/CM)

0,4928-001
0.4172-001
0.5072-001
0.2601=002
0,1489*002
0,R243,001
0,5034.001
0,3301.001
0,72_3.001
0,7;_1-000
0,3260-000

PRESS(ATe)
TEHP (R)
TEMP (K)
DEN(G/CN3)

40,
30001,
16667.

0.2352"004

[NTHALPY 0,4220*006 (BTU/LR)
FREE ENG -0,9442.006 (8TU/LR)
(NTROPY 0,4554*005 (BTU/LBtR)

0.2344*003 (NCAL/G)
-0.S246.003 (KCAL/G)

0,45S4-002 (CAL/O-K)

OHN PP_N (kTM)
1 n,P373*O02
2 0,78P6-001
3 n,_152-001
4 0.0000.000
5 O.nO00*O00

TERM (1/CV)
O.

82267.
97584.

103342,
107269.

PPHT (ATH) 0,2383*002
PPH2 (ATe) 0,5544"002

PP( (ATH) 0,q077.001
PPH- (ATe) n.6844mO02

IONIZATION PUTENTZAL (1/CP)
PARTITION FUNCTION

ROSS(LAND MEAN OPACITY (llCM)

96948.
0,2008.001
0.2597*000

NAVE NUMBEG
(I/CH)

1nO0,
1S00,
2no0,
2500.
3000.
4000.
5000,
5500.
6000.
8oon,

10000,

ABS CO NAVE NUMBEH ABS CO NAVE NUMBER
(1/C_) (I/CM) (1/C_) (1/C_)

0.2244*003 11000, 0,1122"001 70000.
0.9152"002 12000, 0,_333"000 75000,
0,4859*002 13500. 0,7285*000 80000.
0.2974"002 15000. 0.2333*001 90000,
0.1990"002 20000. 0.1229"001 100000.
0,1052"002 25000, 0,7322*000 125000,
0,6395*001 27500, 0,5842*000 150000.
0,5161+001 30000, 0,4743"000 175000.
0,4239"001 40000, 0,235t*000 200000,
0,2236"001 50000, 0.1362"000 300000.
0.137b'001 60000, 0,8864=001 400000.

ASS CO
(1/CM)

0,7131-001
0,9277-001
0,5689-000
0.8610-001
0,8263-002
0.4570*002
0,2791-002
0,1830.002
0,1265"002
0.4069,001
0,1799.001
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TABLE "_'9

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

40 ATMOSPHERES FOR 26,000 OR AND 23,000 OR

PRESS(ATM) 40,
TEHP (R) 25999,
TEMP (K) 14444,
DEN(GtCM3) 0,3092-004

[NTNALPY 0,2903*006 (BTU/LB)
FREE ENG °0,7756*006 (_TU/LB)
ENTROPY 0.4100"005 (BTU/LBeR)

0.1613÷00d (_CALtG)
o0.4309-0C3 (_CALIG)

0.4100-0_ (CAL/_-K)

ONN PPNN (ATM|
1 n,3263"002
2 n,3608P001
3 n,1491-001
4 0,0000*000
5 0,0000*000

TERM (1/CH)
0,

82267,
97584,

103342,
107269.

PPHT (ATM) 0,3268*002
PPH2 (ATH) 0,1747-001

P_E (ATM) fl.3646.001
PF_- (ATM) fl.6584-002

ZONZZATZON POTENTIAL (1/CH)
PARTITION FUNCTION
ROSSELAND MEAh OPACITY (1/CM)

99567,
n.20f13+001
fl.1386*000

HAVE NUHBER
(1/C_)

ln00.
1500.
2n00.
2_00.
3000.
4000.
9000.
5_00,
6n00,
8n00.

I0n00,

kB$ CO WAVE NUMBER ABS CO WAVE NUMBER
($/CM) (1/CM) (1/CM) (IlCV)

0.76$4"002 11000. 0.5727"000 70000,
0,3050*002 L2000, 0,4923*000 75_00,
0.1942+002 13500. 0,4028*000 P0000.
0.1220"002 15000. 0.3373*000 90000.
0e8322"001 20000. 0.7157"000 100000.
0.45Le*001 2_000. 0.4358*000 175000.
0.2790.001 27500. 0.3519e000 1_0000.
0.2266*001 30000. 0.2891*000 175000.
0.1071_001 40000t 0.1503"000 200nO0.
0.1084"U01 50000. 0.9203"001 300000.
0,6119_000 60000. 0.6607"001 400000.

ASS CO
(1/CH)

('.743_-001
'_.14_8-000
_._59"001
(I.1618-000
0.13_1.003
0,7254*002
:),4432-002

{',P906.002
ii,2008.002

0064_2+0nl
0.2845.001

PRESS(ATN)
TEMP (R)
TENP (K)
D[N(G/CH3)

40,
23000,
1277B,

_,3702o004

_NTNkLPY 0.2322*006 (BTU/L_)
F_EE ENG e0.6_75-006 (8TU/LB)
LNTROPY 0,3b68e005 (BTU/LgeR)

ONN PPNN (ATN)
1 fl.3689"002
2 0.1402-00t
3 fl,_622"002
4 n.1373wO02
5 0.0000.000

TERM ($/CH)
O,

82267,
97584,

103342,
107269,

PPNT (ATM) 0.3691-002
PPH2 (ATM) 0.3691-001

NAVE NUHBE_
(1/C_)

1000.
1500.
2noo.
2_0o.
3_00.
4n00,
5_00.

6_00,
8000,

10000.

0.1290.0_3 (WCkL/G}
°0.3653*003 (WCkL/G)

0,38_8.002 (_kL/G-K)

PPE (ATM) _.1521.001
PPM- (ATM) n,4564-002

ZONZZATZON PUTENTZAL (1/C_)
PARTITION FUNCTION
ROSS[LAND WEAk OPACITY {IlCM)

1_1976.
0.2001.001
0.9357-001

AB5 CO W_VE _NUlqBER kBS CO WAVE NUMBER
(I/CM) (1_g) (1/CH) (1/CM)

0e2382*002 _1000. 0.2084*000 70_00.
0,9809-001 1_000. 0°2402*000 75000.
0,524d'001 13500, 0,2072*000 80_0,

0,322_.001 15000. 0.1_12.000 9000_,
0.2171_00_ 20000. 0,3_45"000 100000.
0.1159"001 25000. 0.2224"000 125000.
0.10_4"001 _7500, 0.1U23"000 I_0000,

_.860_'000 30000. 0.1020*0_0 179_00.
0.713e*000 40000. 0.o354"001 200000.
fl.4220÷000 50000. 0.5002"001 300600,
0.3044*000 bOO00. 0.4637"001 400(_Ofl.

AB5 CO
(I/CH)

,.7923-001
_.2026.000
b.2190*001
h,2414-000

_.627B-0_1
..9279*002
".5672.002
".3720*002
u,2568.002
1_,8241_001
P.3628-001
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TABLE _ h

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

40 ATMOSPHERES FOR 20,000 OR AND 16,000 OR

PRESS(ATe) 4U.
TEMP (P) 2000u.
TEMP (K) 11111.
DEN(G/CH3) 0.4378-004

EKTHALPY 0.1981-006 (BTU/LB)
¥kEE ENG -0,§443.006 (BTUtLE)
E_TROPY 0.3712-005 (ETU/LR-R)

0.1100,0n3 (KCALtG)
-N.3074,003 (KCALIG)

0.3712,002 (CAL/g.K)

OHN PPHN (_TP)
1 0,3896.002
2 fl1368B-O02
3 0,1142-0n2
4 n.73_6"003
S 0.0000,000

TEkH (l/Gv)
O,

822670
97584,

103342,
107269,

PPHT (ATM) 0.3897*002
PPH2 (ATH) 0.7928=001

PFE (ATM) 0.4746*000
PPH* (ATM) n.2363-002

ZONIZATIUN POTENTIAL (1/C_)
PARTITION FUNCTION
ROSSELAND MEAN OPACZT¥ (1/CM)

204377.
0.2000*001
0.4960-001

NAVE NUHPER
(1/C_)

1nOn.
1500.
2000.
2500.
3000.
4000.
5000.
5500.
6_00.
8000.

10000.

kB5 CO MAVE NUMBER ABS CO WAVE _UHHER
(t/CM) (1/CH) (1/CP) (ltCM)

n.5595+001 11000. 0.1059"000 70000.
O,2SL_*O01 12000. 0.9972"001 75000.
0.1379"001 13500, 0.9124"001 80000.
0.8653"000 15000. 0.U336"001 90000.
0.5907"000 20000, 0.6_00"001 100000.
0,3228*000 _5000. 0.8641"001 125000.
0,20[5"000 27500, 0.7415"001 1_0000.
n,1647,000 30000. 0.6320-001 175000.
0,1369"000 40000. 0,3791"001 200000.
0,13_**000 50000. 0.2_5"001 300000.
n.1129,000 60000. 0.3352"001 400000.

A_,S CO
(I/CM)

n.9239o001
o._7_0,000
t**3213*001
0.3473,000
0.8168o001
(!.1179.003
0.#9_9.002
0.4533*002
0.31a5-002
_.1000,002
0.43Q6,001

PRESS(ATM)
TENP (R)
TENP (KJ
DEN(G/CH3)

40,
16000.

8889.
0._560"004

ENTHALPY 0.1700-006 (BTU/LB)
FREE ENG =0.3992-006 (BTU/LB)
ENTROPY 0,3558.005 (BTU/LB=R)

0,9444.0n2 (KCAL/Q)
-0,2218.Un3 (wCAL/G)

n,3558*002 (CAt/_-K)

OHN PPNN (ATe)
1 6,39_0.002
2 0,2615-003
3 0,4933-004
4 0,3454"004
$ 0,1292"004

TERM (tlCN)
O,

82267,
97984,

103342.
107269,

PPHT (ATH) 0.3960*002
PPH2 (ATH) 0.2_79-000

PFE (ATM) n.6375=Ont
PFH- (ATM) n.5778-003

IONIZATION POTENTIAL (1/C_)
PARTZTZO_ FUNCTION
ROSSELAN_ MEAN OPACITY rltCH)

o.200o,OOl
0.15_4-0Ol

MAVE NHMBER
(1/CH)

2000,
1500.
2flO0,
2500.
3000.
4000.
5000.
5500.
6000.
8000.

10000.

ABS CO MAVE NUMBER ABS CO _AVE NUH_ER
(RICH) (I/CM) (1/CH) (I/CM)

0.6332*000 11000, 0.2372"001 70000.
0,2788"000 12000. 0,2364"001 75000.
0.15_*000 13500, 0.22890001 FO000.
0,9929-001 15000, 0.2169-001 90GO0,
0,6870-001 20000, 0.1716"001 100000.
0.4020"001 25000, 0.1747"001 1_5000.
0.25_9o001 27500. 0.1540"001 250_00.
0,2110-001 30000, 0.13_1-001 175000.
0.1769-U01 40000. 0;1090o001 200000.

0,19_4"_01 50000, 0,1396"001 300000.
0,233b-001 60000. 0.3152-001 4_0000.

A_S CO
(llCH)

0.1330,000
0.4353.000
0._181,001
0.5_35,000
U.02=3.000
0.]4_8+003
0.89]4*002
0._657*002
0.4008*002

0,]270-002
0.55_6*001
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TABLE X! i

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

40 ATMOSPHERES FOR 13,OOO°R AND IO, OOO =R

P6F_C,_Tr ) 4.. t_T_ALPY q.1_U5+008 (bTU/Lg) N.8331÷0P2

T_P _) l_l_D! . F-EE rNG -b=_51÷006 (_TU/L_) -n.164D*un3

TLMp (_) 722;. L_TgOPY 0.3=24÷00_ (oTu/LQ=H) n.3424$0nz

DE_(r/rM_) _.7bg._-u04

t n.J_1+t) O_ _. PPH_ (ATr) O,llflG*O_l PFH-

Z n°11_h-'ii_ R2207,

S f,,lPf2-Of_5 975k4. IOklZ_lJbk POTENTIAL (1/CP)

4 0.7177-01;8 10_347. PAHTITIO_ F'th_CIIO_,

n._747-0fib 107269. NOSSEIANb MEA_ OPACITY (l/CM)

(_CAL/G)

(KCAL/6)

(CAL/Q-K]

(ATM) _,10_9"003

10_K09.

_,_000÷0_1

_._3nb-0_2

W_,VI. _.._M_-EF AH_:, (_0 WAvE ELI_BE_ _BS CO WAVE NIIMPER

(1tC _') (I/CM) (.l/Ct-,) (l/bM) (llCMI

lr_Un, n ,.*41,'-,,01 1_.000, b .:,082,,,002 ?bGO(1,

2nbI1. 0.192_'U01 13_0t). 0.5925"002 FflfiO0,

3n.l. _). Pb4;.-_i02 _(_0fl0. 0.4b08"002 100b00.

4n.p. n,=HU/-u02 _000, 0.354b-002 125000,

5n,_,_. r_..'.07'.-v fi2 ,_7500. 0.3648-002 IKObOn.

5=;(;1 ', 0.P57/'o02 .tU000. 0.3079"002 175000.

_,n,in. l, .2183-¢10_ 400110. 0.5579='002 211000(1.

Bn0n. "..'50/-u02 _i000. 0.1327=001 300000.

10ndn. I,.,470_-u02 bOONO. 0,4093-00'I 400000,

A-S CO

(_/CM)

_.,19i:8-000

u,63;9÷000

o,7670÷ont

_.79_1÷000

_,_7_8÷000

C=]b18÷003

(_,1147+003

(J,7b_9÷O02

0.5033*002

U,_531÷002

0,865_÷0_1

P_ESF(ATe) 4,,. ChTHALPY

TE_P (r_) 1UOul. _EE _NG

TE_p (v) 55b_, _KTWUVy

U .11}bg÷oob (EITU/Ln)

,,.U.2006*006 (I_TU/La)

0.3{_75*005 (8TU/L_-R)

0,5937÷0C2 (KCAL/G)

-O.1Z14÷Of13 (vCAL/G)

0.3075*0fl2 (C&L/G-K)

OH_ PP_N (_T_') IE_M (11Ce)

2 n.7157.00Y 82267,

4 _.1221-b_b 103347.

n,6175-009 107200.

PPHI (AIM) 0,3189÷0fl2

PPH2 (ATM) U,8110÷0_1

PPE (ATM] 0.1105-003

PPM- (ATM) n.5571-005

IONIL_IIuN POTENTIAL (I/CP)

PA_TITIO_ FtJr_ClION

NOSSE[ANb MEAN OPACITY (1/CM)

10934b,

_,ZUOO÷Onl

_,413b-0_3

WAVE NItM_EF _b:. CO

(1/C_) (Z/CM)

IPUC. r_,P4Ub-u02

l=On. _.]g6w-U02

?n(;_. fl._O16-003

2_()0. n.385_-u03

3non. n.2676-U03

4PU n, fl.]51b-003

_n(,P. n. Vb77-U_4

5_U0, n,_30_-u04

6nun. (_.7167-004

1onus. n.a3b_-u03

W&Vk NUMBER ABS CU WAVE NI.IM_EP

('I/CM) (1/CM) (llCM]

110N_, 0.3671-003 70C00..

1_000, 0.3687"003 75GOQ,

13500, 0,4111"003 PO{!O0,

1DO00, 0,4_07"003 901_00,

20000. 0,5594-003 100600.

2bO00, 0._V04-003 125(;00.

27500, 0,1170-b02 1501_0_,

_ilO00 0.1648"002 175E_0,

411000, 0,4769"002 2PII_OO,

500flO, 0.1445-00$ 30(1(!00.

0_000, 0.4_b9-001 400GO0.

A,-5 CO

(I/CM)

0.?_9÷000

1',75_0÷000

L',qOl_O*Ofll

h,9414÷000

0,213b*000

!1,7677÷003

t.]gTl÷b03

.i.13_3*0_3

1'=7440÷002

('._b34÷002

(.7130÷001
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TABLE "_"T' j

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

40 ATMOSPHERES FOR 7,000 °R AND 5,000 °R

PRESF(ATV) 40,
TEHP (R) 700(].
TEHP (K) 3609.
DEN(RICH3} 0,2292°003

EkTHALPY 0.3642*005 (BTU/LB)
FREE (NG =0.1264.006 (8TU/LB)
ENTROPY 0.2326*005 (8TU/LB=R)

0*2023*002 (KCAL/O)
"0.?021"002 (KCAL/G)

0.2326"002 (CAL/G*K)

OHN PPNN (ATH)
1 0.74_6-001
2 0.1805p011
3 0e]406-013
4 n.2970"014
5 0.1034-014

TEkH (1/CM)
O,

82267.
97584.

103342.
107269,

PPHT (ATH) 0.742b*001
PPH2 (ATM) 0.3297*002

PF( (ATM) 0.7428"007
PPH- (ATH) 0.4162-006

ZONIZATZON POTENTIAL (I/CR)
PARTITZON FUNCTZON
ROSS£LkND HEAN OPACITY (IlCM)

109649.
0.2000.001
0.7408-006

MAVE NUMgER
(1/C_)

1000.

1500.
2000.
2500.
3000.
4000.
5flO0.
5_00,
6000,
8000.

10000.

AB_ CO NAVE NUMBER ABS CO HAVE NUHBER
(1/C_) (1/CR) (t/CM) (1/CN)

0.1485"008 11000. 0oB005"005 ?0000*

0.6960-008 12000. 0.1057"004 75000.
0,2044"007 13500, 0,1547"004 B0000.
0.4652"007 15000. 0.2186"004 90000.
0.901b-007 20000. 0.5_02-004 10000.0.
0.2510-006 25000. 0.1290"003 125000.
0.5454"006 27500. 0.1843"003 150000.
0,7562"006 30000, 0,2579"003 175000.
0,10_7-005 40000. 0.8649°003 200000.
0.2671-005 50000. 0,2667-002 300000.
0,59¢U-005 60000, 0.8837-002 400000.

ARS CO
(1/C_)

0.4190-001
0.1395,000
0.1670*001
0.1746.000
0.3960-001
0.5406,003
0.5231,003
0.3777*003
0.1515.003
0.5446,001
0.23Q5,001

PRESS(ATe)
TEHP (R)
TEHP (K)
DEN(G/CH3)

40.
5000.
2778.

0,3516"003

(NTHALPY 0,1789"005 (BTU/LB)
FREE ENG -0.8391,005 (BTU/LB)
ENTROPY 0,2036*005 (BTU/LB=R)

0.9938"001 (KCAL/G)
o0,4662,002 (_CAL/G)

0,2036*002 (CAL/G-K)

0HN PPHN (_TH)
1 0.4743*000
2 n.5973-018
3 n.4625-021
4 0,4349-022
5 0.R517"023

TERN (¢tGH)
O,

82267,
97584.

103342.
107269.

PPHT (ATH) 0.4743*000
PPH2 (ATe) 0.3953,002

PPE (ATM) 0.3b93=011
PPH- (ATM) 0.7497-013

IONZZATZON POTENTZAL (1/CP)
PARTZTZO_ FUNCTZON
ROSSELAND HEAN OP_CZTY (I/CH)

10967_.
fl.2000,001
0.2334=007

NAVE NUMBER
(1/CH)

1_00.
l_On,
2000.
2500.
3nOn.
4n00.
5000.
5500.
6nO0.
6_00.

10n00.

ABS CO HAVE NUHBER A�S CO WAVE NUHBER
(I/CH) (11C_) (itCH) (I/CM)

0.1230-009 11000. 0".4953-006 70000.
0.56_7-009 12000. 0.6501°006 75000.
n.160_-008 13500. 0.9697-006 PO000.
0,356b°006 _5000, 0.1377"005 90000.
0.6760o008 20000. 0.3604"005 100000.
0.1Bt0"007 25000, 0.8212"005 1_5000.
0.3816"007 27500. 0.1174o004 150000.
0.5224°007 30000. 0.1643=004 175000.
0.694b'007 40000, 0.5513°004 200000.
_.176b°OOb 50000. 0.1700%003 300000,
0,3634"006 60000. 0.5633°003 400000.

ARS CO
(ltCM)

0,2671-002
0.A802-002
0.1064"000
0,1113-001
0.2524-002
0,8197.003
0.82B5.003
0._022-003
0o2301,003
0.4875*000
0.2149,000
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TABLE xr k

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

40 ATMOSPHERES FOR :5000 OR

PRES_(_TP)
TEMP (R)
TEMP (K)

DEN(G/CM3)

40.
3U01.
1667,

neb89b-O03

[KTHALPY 0.8968.004 (BTU/LB)
FREE ENG -0.454b*OOb (STU/LB)
_TRUPY 0,1_14+005 (STU/LBoR)

N.4982*Onl (KCAL/G)
-fl.2525*on2 (KCkL/G)

0,1814,002 (CAL/G-K]

OHN PP_'N (ATe)
1 nt8783-On3
2 n. OOOO*UO0
3 n.nOnO,O00
4 O,O000+onu
5 0.0000,000

WAVE N(PMPE_
(I/CM)

I_UO,
1500.
2nO0,
2600,
3nU_,
4000.

5nOn,

550n.
6000.
8nUO,

lOnO_,

TE_M (I/CM)
O,

82267,
97584,

103342.
_07269,

PPHT (ATM) 0,6783-003
PPh2 (kTM) 0,4000*002

PPE (ATM) fl.n000*000
PFH- (ATM) O.noo0eo00

IONZZATZON POTENTIAL (IlCP)
PARIITION FUNCTION

ROSSELANb MEAN OPACITY (1/CM)

ABS CO WAVE NUMBER ABS CO WAVE NUMBER

(I/CM) (I/CM) (1/CM) (1/CM)

n.5662-012 11000. 0.1592-008 ?0000.
n,P42_'U11 12000, 0.2112"008 75000,
0e650_'011 13500. 0,3109"008 P0000.
0,139_'010 15000, 0,4412"008 90000.
n,P55V-OlO 20000, 0,1180-007 100000.
n.b424-uID _50001 0,_b30"007 1_5000,
n,_304-009 27500. 0,3759-007 1_0000,
n,176Z-O09 3(}000, 0,5_61-007 1750n0,
rl,23to-009 4(_000, 0,1766"006 200000,
0,5742-009 bU000, 0,5444"006 3_0000,
0,_.171_-008 bU000, 0,1_04"005 400000,

109679,
0,00n0-000
n,2666-010

ABS CO
(1/CM}

P.8553-005
(.._848-004
0.3409-003
0,35650004
(i,F0_3-005
u,_373._04
0.1392,004
(I.101_e004
,I,3855÷003
I_,_161-002
u,_106-003

I00



TABLE _ZIl"o

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

60 ATMOSPHERES FOR 200,O00°R AND 175,000°R

PRES_(ATM) 60.
TEMP (R) 200000.
TEMP (K) 111111.
DEN(G/CM3) n.3317-005

ENTHALPY 0.2642*007 (BTU/LB)
F_EE ENG -0.1263-008 (BTU/LB)
ENTROPY 0.7634*005 (BTU/LB-R)

0.1468-004 (KCAL/G)
-0.7014*004 (KCAL/G)

0.7634*002 (CAL/G-K)

OHN PPHN (ATM)
1 n.2475-002
2 n.34_2-002
3 0.62o3-002
4 _e1698-O02
5 0,0000*000

TERN (I/CM)
O,

82271.
97630,

103601,
108257,

PPHT (ATM) 0.1388-001
PPH2 (ATM) 0.1085=009

PPE (ATM) Q,_999.002
PPN° (ATM) n,1482-007

IONIZATION POTENTIAL (I/CM)

PARTITION FUNCTIOh
ROSSELAND MEAN OPACITY (1/CM)

101595,
0,1121"0n2
0.a666-004

WAVE NUMBER

(IlCM)
1000,

1500,
2000.

2_00,

3PO0,
4000,

5000,
550n,
6000.
8000.

lOnO0,

AB5 CO WAVE NUMBER ABS CO WAVE NUMBER

($1CM) (I/CM) (IlCM) (1/CM;

011359+U02 11000, 0,3681"001 70000,
fl,4825*O01 12000, 0,2994"001 75000,
0.2329-001 13500. 0.2265-001 80000.
0,1329"001 15000, 0,1765"001 90000,
OtB426*UO0 20000, 0,1060"001 100o0n,
0.4221*000 25000. 0,6368"002 125000.
0o2448"000 27500. 0.5118=002 1_0000.
0e1942"000 30000. 0.4191"002 175000.
0t1573"000 40000t 0,2154"002 200000,
0.7869-001 50000. 0.1276-002 300000,

0o4617"001 60000. 0.8266"003 400000.

ABS CO
(IlCM)

H.5694-003
0.4610-003
n.4103-003
h.3060-003
",2346-003
_J,7049-003
(,,4552-003
",3100-003
_},2201-003
h,7416-004
(;,3320°004

PRESS(ATM)
TEMP (R)

TEMP (K)
DEN(G/CM3]

6U.
175000.

97222.
0.3792-005

ENTNALPY 0.2394,007 (BTU/LB)
FREE ENG -0.1073-008 (BTu/LB)
ENTROPY 0.7501-005 (BTUILB=R)

0,1330-004 (WCALIG)
-0,59_3-004 (WCAL/S)

0,7501-002 (CAL/G-K]

OHN PPHN (ATM)
1 0e4140-002
2 0.4902-002
3 0.8787-002
4 0.1163-0n2
5 010000.000

TERM (I/CN)
O.

82271.
97630.

103601e
108257.

PPHT (ATM) 0,1899-001
PPM2 (ATM) 0,218B°009

PPE (ATM) n.2999,002
PPH- (ATM) n.3500-007

IONIZATION POTENTIAL (llCM)
PARTITION FUNCTION

ROSSELANU MEAN OPACITY (I/CM)

101101,
0,9175+001

0,1750-003

WAVE NtlMEER
(I/CM]

100n.
1500,

2no0.
2500.
3000,
4noo,
5000.
5500,
6000,
8000,

10000,

ABS CO WAVE NUMBER ABS CO WAVE NUMBER
(I/CM) (llCM] (I/CM) (1/CM)

0,1938-002 11000, 0,5487=001 70000,
0169t4*U01 12000, 0.4469=001 75000,
0,3351"001 13500. 0.3387"001 _0000.
fl,1918"001 15000, 0,2_43=001 90000,
0,1220-001 20000. 0.1648-001 I00000,

0.6173*000 25000° 0.9930-002 125000.
0,3590*U00 27500. 0.7989"002 150000.
0.2858*000 30000, 0,6545"002 175O00.
0t2319"000 40000, 0,3364"002 200000,
0,1167-000 50000. 0.1989-002 300000.
0,6873-U01 60000. 0,1_85=002 400000.

ABS CO
(1/CM)

_.8819=003
0,7437-003
0,6332-003
0,4706-003
0,3594-003
0,1352-002
0.8662-003
o,5861-003
0,4139-003
0._377-003
0._136-004

I01



TABLE "XIT b

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

60 ATMOSPHERES FOR 150,000 OR AND 125,000 OR

PRFSR(ATM) 60.

TEMP (R) 14999_.

TEMP (K) _333._,

DEN(R/CM3) n.442_-u05

Er(THALPY 0.2_45÷007 (BTb/LB)

FREE ENG =b.8_76÷b07 (BTu/L_)

ENTRUP_ 0.7348÷00b (BTu/L_-R)

0,1192÷UC4 (KCkL/G)

-0,4931-u04 (_C&L/G)

n,734_÷00_ (CAL/G-K)

OHN PP_N (t'r_ V)

1 0,76?1-00_'

? n, 73#.7-0n;_

3 n,12a3-0nl

4 o,,rlooo_ooD

b N.nO00*O00

IEHM (1/CH)

n.

8_271,

97830,

1036D1,

108257,

PP_T (ATF) 0.2742-0nI

PPN2 ¢ATI';) 0,501@-009

PkE (ATP,) _,2999*002

P_H- (ATM) 0,9615-0_7

I(}NIZATI¢)h POTtN|IAL (1/CF)

PARTIIIO,_ FUNCTIOt

ROSSELANI_ ME_, OPACITY (%/CM_

1804_I.

n.7194÷OPl

9,41P5"00_

WAVE NIJM_ER

(I/CM)

Ioun

1_on

2nO_

2_UO

3nOn

4nun

5hOG

5500

8_0_

1000n

AHb CO WAVE NUMuEH A_S CO wAVE NIIMbE_

(IlCH) {IlCM) (IlCM) (llCM)

0,292_÷U02 11UnN, 0.8727-001 70000,

0.IU51+002 i_000. 0.7117-001 75_00,

P.5117÷001 13500. 0.5402-001 80GO_.

O.P94i÷uOl i_000. 0.4_2_-001 _OOh_.

n._929_uOl _{_000. 0o2169-001 I00000.

(;.901_*_,0U _5000o U,l_6b-O0_ I_SUO0.

n.Sb2v_uOD Z7500. 0.1341-001 I_OCO0.

0.4483÷u00 30000, 0.1U99-001 17_000,

_.3645-U00 4,}000. 0.5638-C02 2n_co0.

O,lB49÷uO0 5')000. 0.3321-002 3OOeO0.

0.3091-000 0_000° 0._135-007 400GO0°

AaS CO

(I/CM)

n._45_-00_

(',I _7-002

_>,1.0_2°002

:=,77_14°003

_,_5/-003

_._91_-002

o,1_53-002

o.1245-002

0,_7_8-0D3

_,2_7_-003

o,1_76-003

PRES_(_TM)

TEMP (R)

TEMP (K)

DEN(GICM3)

_2=999.

69444.

0°5311-005

ENTHALPY 0.1_gA*b07 (BTU/LB)

FREE ENG -0.7061÷b07 (uTU/LB)

_NTRUPY 0,7166÷005 (HTU/LB-R)

0,_053÷n04 (KCALIG)

°0,39_3+U04 (KCAL/G)

0,71A6-002 (CAL/G-K)

OMN PP_N (ATM)

1 _,1684-001

2 0.1275-001

3 0,_687-0_1

4 0,_000÷000

5 0,0000-000

TERN (IlCM)

O°

82271°

97630,

103601.

10e257°

PPH] (ATLI) 0,4590-001

PPH2 (ATe') 0,1613-008

PPE (ATM) 0.79o8*002

PPH- (ATH} 0,3491-0q6

IONIZATI_ POTENTIAL (1ten)

PARTITIO_ FUhCTIUN

ROSSELA_O MEAN OPACITY (IlCM)

99668,

0,54_9-0nl

O,130b-0n2

WAVE NUMPER

(IICM)

1000,

1500.

20U0,

30(I_,

4000,

500_°

5500,

6000,

800_,

IODOO.

kBS CO WAVE NUM@LR ABS CO WAVE _UMPEP

(IICM) (IICM) (1/CP) (IICM)

0,4790÷U02 11000, 0.1613_DO0 70UO0,

0.1734÷002 12000, 0,1_35÷000 75000.

O,P497÷U01 1_500. 0.b_87"001 80000°

0,5043÷001 15000, 0,7342"001 90_00,

_,3248-00Z 2'_1)_0. 0,515_.-001 1_00_,

0,_631÷U01 _5000. 0.3116-001 125000.

0,9603-000 _7500. 0.2508-001 1%0000.

0,7667*000 6;1000, 0,2055"001 17bOO0,

0,_240+000 4._0_0. 0.10b0-C01 2_0G00.

0,31_1*u00 5')000. 0.6146-002 3n0000,

0.IB89_000 60000. 0.3924-007 400000.

(1/CM)

_,2062-0D2

u,P231-on2

a,lOd_-002

0,13_-002

_:,_33b-001

o.775b-002

0,4_0-002

o._SE-On2

0,_0-002

0,738b-003

_,3_70-003
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TABLE _'1" c

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

60 ATMOSPHERES FOR IOO,O00°R AND 90,OOO°R

PRESF(AT_) 6_, EkTHALPY 0,1h46-007 (BTU/LB) 0,9147÷U03
TEMP (R) 100001, FkEE ENG -0,5296-007 (BTU/LB) -0,2942-004
TEMP (K) 555_6, EkTRUPY 0,6942*005 (BTU/LB-R) 0,6942+00_
DEN(R/CM3) 0,6643"U05

(KCALIG)
(KCALfG)
(CAL/G-K)

OHN PPNN (ATM) TERM (I/GM) PPHT (ATM) 0,9334o001 PPE
1 0,4802-001 O, PPH2 (ATM) 0,8135-008 PPH-
2 P,2282"001 82271,

3 0,2251-001 97630, IONIZATION POTENTIAL (1/CP)
4 O,nO00*000 103601, PARTITION FUNCTION
5 O,nO00*O00 108257, ROSSELAND MEAN OPACITY (I/CM)

(ATM) 0,2995.002
(ATM) 0,17_7=005

98ff41,
0,3888-001
0,5793-002

WAVE NI_MBER ABS CO WAVE NUMBEH ABS CO wAVE NUMBER
(ltGM) ($/CM) (I/CM) (I/GM) (1/CM)

l_On. n,8859+002 11000, 0.2964*000 70000,
15U0, 0,3275"002 12000, 0,_422"000 ?5000,
2000, 0,1631÷002 13500, 0,1841"000 _0000,
2_00, 0,9546*001 15000, 0,1440e000 90000,
3000, n,6181*001 20000, 0,1123*000 100000".
40on, 0,31_%*001 25000, 0.6790-001 1_5000,
5000, 0,1855*001 27500, 0,5460-001 1_0000,
550n, _,1484e001 30000, 0,4465"001 175000,
6_00o n,1212-001 40000, 0.2262-001 200000°
80on, n,0207-000 50000, 0,1_10-001 3nO000,

IOOUO. o,369_÷000 60000, 0._79"002 400000,

ArtS CO
(ltCM)

0,5560-002
0,4638-002
0,3909-002
0,2848-002
0,4852-001
0,2778-001
0,1726o001

0,1142-001
0,79_9-002
0,_562o002
U,1136o002

PRES_(ATP) 6U. ENTHALPY 0,1546.007 (BTU/LB)
TEMP (P) 9000u, F_EE ENG -0,4606.007 (BTU/LB)
TEMP (K) 50000, ENTROPY 0,6836÷005 (BTU/LB=R]
DEN(G/CM3) 0,7387-005

0,8588*003 (KCAL/G)
-0,g5_9÷004 (WCAL/Q)

0,6836÷002 (CAJ..JQ-K)

ONN PPHN (ATM) TEHM (1/GM)

1 0,8153-001 O.
2 0,3057-001 82271,
3 0,2449"001 97630.
4 n,0000÷000 103601.
5 0,0000÷000 108257,

PPHT (ATM) 0,1366"000 PFE
PPH2 (ATM) 0,1948-007 PPH-

ZONZZATIUN POTENTIAL (1/CP)
PARTITION FUNCTION

ROSSELANb MEAN OPACITY {I/CM)

(ATM) 0,2993e002
(ATM) 0,3947-009

97951.
O,_3Sl÷0nl
0,1140"001

WAVE NUMBE_ ABS GO
(1/C M) (ltCM)

1000, 0,1184÷003
150n, n,4402÷U02
2no0, n,2201÷0o2
250n. 0,_29_*002
3000, 0m8380÷001
4nun, 0,4262-001
5000, 0,2531*U01
550n, 0,2027"001
6000, 0,1656"001
80lift, 0,8499+000

10000, 0,5067*000

WAVE NUMBER ABS CO WAVE NUMBER
(I/CM) (11GM) (1/CM)

11000, 0,4062e000 70000,
12000, 0,3318"000 75000,
13500, 0,2522*000 _0000,
15000, 0.1971"000 00000,
20000, 0,1629÷000 100000,
25000, 0,9843-001 1P5000,
27500, 0.7906-001 1_0000,
3(1000, 0,6458-001 175000,
40000, 0,3253-001 200000,
50000, 0,1_74_001 300000,
60000, 0,1177-001 400000,

ABS CO
(1/CN)

0,7866-002
0,6547=002
0,5505°002
0.3995-002
0,9277-001
r_,_246=001
0.324_-001
U,_141-001
n,_484-001
0,47_9-002
F_,_124-002
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TABLE _ d

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

60 ATMOSPHERES FOR BO,OOO°R AND 70,000 OR

PH£SF(AT_) 60.

TEMP (_) 7_.

TEMP (_) 4444_.

DE_(_/CM3) u._32_-005

L_THALPY 0,1=44÷B07 (bTU/LP)

_TROPY 0.6716-005 (_TU/L_=R)

n._Op4*on3 (WCAL/G)

.0,21_2-0q4 (_CAL/G)

n.F716*On_ (CALIG-K)

OHN PPHN (_TM)

:_ 0o77_1-001

4 0,000U*000

_,nOOU+OPO

TEMM (1ICY)

O.

82271.

97630.

%03601.

108757.

PPHT (ATt_) N._216*000

PPH2 (ATM) O.bd�_-ON7

PFE (ATM) _,_9_9÷0_2

PP_- (ATM) n,lON7-O04

IONIZATION POTENTIAL (I/CP)

PART_T_O_ FUNCTIU_

ROSSELANu MEAk OPACITY (l/CM)

(1/CM)

leon,

l_Jn,

2nON,

?¢00.

3,nOno

4n00,

bnun,

8non.

ABS CO wAVE NUMBER AbS CO WAVE ktlMBE_

(I/CM) (1/CM) (I/CM) (IICM)

_,_641_()03 11000, O,57B4eO00 70[100,

I),01_,_U02 l_flOOt 0.4724e000 75bOOm

_._08._+U02 I_5fl0, 0.3589*000 POhO0.

n.l_lb*U02 $bOOO. U.4682*000 OOCO0.

N.118_+U02 21JOOU. 0.2485*000 1nO000.

n,_O31+U01 _ONO_ 0.1498"000 lP5('0_.
,I.359;*+U01 _75N0. g.Z_OZ*OOO t_OC00.

U.287_+UOZ 30000, 0._797=001 175_q_,

0.2355,001 4NO00. 0.4900-001 2_Ot_O0.

_1.1210+U0_ 5UOflO. 0._03-1101 30NCO0,

F.721_+1)00 bHOOO. 0.1749-001 40ONOfl,

A_-5 CO

(IIFM)

.. _111_.2.001

,_._,0,-;5- n 02

,_.K8,_9- 002

'! ._ 9"7-000

, , _,772-0rjl

'J , 44_7,- 00_

,.', 3(_ _'7,, 00'1

+'.09"9-002

('. 44_ ,]-, 0 (12

TEMP (_)

TEaR (x)

DEN(_/CM_)

60.

70bOy,

3_BSV,

0._540-005

_KTHALPY 0.1340*U07 (BTU/Ln)

F_EE ENG -0.3763+b07 (BTU/La)

Ei_TROPY 0,6575-005 (BTU/L_=R)

0.7444*003 (kC_L/G)

-n,1813*004 (XCAL/G)

0,_575-0n2 (CAL/G-K)

% n,_154+000

2 n._015-UO}.

4 n,no0o*OOO

_.no_o*o_o

TEXM (1/Cv)

0.

8227_.

97630.

103A01.

1N_257.

PPHT (AT_) 0,4077*000

PPH2 (ATM) O,238e-On6

PFE (ATM) n._9PO+Oq2

PFH- (ATM) O,P995=004

IONIZATIUk PUTENTIAL (I/CP)

PARTITION FLINCTIO_

RNSSELANb MEAk OPACITY (I/CM)

°677Q.

n._sPS*Onl

O,_791-OP%

NAVE NI'MPE_

(1/C_)

1PUit,

IKUn.

p_ n I| ,_ ,

2KUn,

3hOP.

4n!)O,

5_l)n,

5r_UO,

6f_iJN.

_nl) n,

10nUn.

A_ CO

(1/CM)

n,P37o+o03

n.@95_+d02

n.Pb7b÷u02

i,.]74o*u02

o,k94_+uO_

P._54_+1) 01

fl.4_8_+i101

n.,_501*U01

n. lb0_.*,01

ll.107]+I_01

WAVE NUM_EH AHS CO WAVE NUMBER

(I/CM) (1/GM) (I/CM)

11000. 0._30"000 70(i0_.

l_OO0. O,TO45_OUO 75_00.

_._bno. 0,5347*000 POI_00°

ZbO00. 0.754Y*000 ¢00_0,

_0000, 0.4UONeO00 %00b00,

2b000. 0._03*U00 I_('00.

3_i000. 0.15o4÷000 175i, 0o.

40000. 0,7757-001 2_OuO0,

o_00 U. 0. 2727-001 4_ItU nO .

AFS CO

(I.ICM)

_I.]7_6.001

ii._4,_7-0n1

_,.12_6-001

,_°_9_-002

"°46_6÷000

'_,2011÷000

n,lbi_÷ono
,).50_3÷000

,',7_b-001

,,.03_-()01
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TABLE 3tiT e

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

60 ATMOSPHERES FOR 60,000 OR AND 50,000 OR

PRESS(ATH) 6u. EkTRALPY 0.1227-007 (BTU/LB)
TEHP (R) 59999. FREE ENG -0.2612.007 (BTU/L_)
TEMP (_) 33333. EtTROPy 0.6399-005 (BTU/L_=R)
DEN(G/CM3) 0.1123-004

OHN PP_N (ATM) TERM (1/C_)
1 0.7955*000 O.
2 0.0134-001 82271,
3 0.3603-001 97630.
4 0.0000.000 103601.
5 0,0000"000 108257,

PPMT (ATM) 0.923B*000
PPH2 (ATM) 0.1558-005

0.6818-003 (VCAL/G)
-0.1451+004 (_CAL/G)

0.6309.0n2 (CAL/_-K)

PPE (ATH) n.29_4*002
PFH- (ATM) 0.1143-003

XONZZATXON POTENTZAL (I/CP)
PARTZTZOk FUNCTZON
ROSS£LAN_ MEAN OPACZTY (l/CM)

RAVE NUMBEk ABS CO HAVE NUMBER
(ltCM) (ttCM) (I/CM)

1000. 0.36_2"U03 11000.
1500. 0,137_003 12000.
2000, 0.6999*002 13500.
2500, 0.4157"002 15000,
3nO0. 0.7723÷U02 20000,
4000. 0.1401+U02 25000.
_000. 0.8383"001 27500.
5_00. 0.6732"001 30000.
6n00. 0.5511*001 40000.
8000. 0.2839"001 50000.

10000. 0.1692"001 60000.

9530_.
0.2322"001
0,_990=001

ABS CO WAVE NUMBER A_S CO
(l/OH) (1/CM) (I/CM)

0.1_55,001 70000. 0.2990-001
0.1105,001 75000. o.2470-001
0.1659,001 80000. 0.2075-001
0.1322,001 90000, 0.1479-001
0.6983*000 100000. 0.1377-001
0.4173"000 125000. O.767B*O00
0.3330*000 150000. 0.47_11.000
0.2702*000 175000. 0.30_4.000
0.1323"000 200000. 0.2134.000
0.7424"001 300000. _.6872-001
0.4960-001 400000. _t.3049-001

PRESS(ATM) 60, EhTNALPY
TENP (R) 50000. FREE ENG
TENP (4) 27778. ENTROPy
DEN(G/CH3) 0.1386-U04

0.1085-007 (BTU/LR)
-0.1983"007 (BTU/LR)

0.6136"005 (BTUILn-_t

0.6026"003 (KCAL/G)
"0.1102"004 (WCAL/G)
0.6136"002 (CALIG-K)

OHN PPHN (ATM)
1 0,2521+001
2 0._4_3.000
3 0,3814-001
4 0.0000.000
5 OtO000*O00

NAVE NUMBER
(I/CN)

1000.
1500.
2000.
2500.
3000.
4000.
5000.
5500.
6nO0.
8000.

10000.

TE_M (1tC_)
O.

82271.
97630.

103601.
108257.

ABS CO
(t/C_)

0.5770*003
0.22$o*003

0.1133-003
0,6757*002
0,44S9-002

0.2292*002
0,1374+002

0,1104-002
0,9030+001
0t4651*001
0.2766"001

PPHT (ATM) 0.2702,001
PPH2 (ATe) 0.1864=004

PFE (ATH) O._B&5*O02
PFM- (ATM) 0._B37-003

IONXZATZOh POTENTIAL (I/CP)
PARTITION FUNCTZO_
ROSSELANU MEAN OPACZTY (I/CM)

94003.
0.2143"001
O.q337-Ont

HAVE NUMBER ABS CO HAVE NUMBER
(IlCH) (I/CM) (I/CM)
11000. 0.2212"001 TO000.
12000. 0.3¥94*001 75000.
13500. 0.3111"001 BOO00.
15000t 0.2477"001 90000.
20000. 0.1301"001 100000.
25000. 0.7717*000 1_5000.
27500. 0.6135"000 1_0000.
30000. 0.4958*000 175000.
40000. 0.2395*000 200000.
50000. 0.1330"000 300000.
60000. 0.8107°001 400000.

A,S CO
(I/CH)

0.5292-001
0.4374-001
0.3842o001
0.76_3-001
0._2_6-001
0._917-001
0.1783-001
0.1169-001
0.8086,000
0,_604"000

0.1155-000
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TABLE "£TI" f

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

60 ATMOSPHERES FOR 40,OOO°R AND :50,000 OR

PRESS(_TM) 60, ENTHALPY 0,8272*006 (BTU/LR) 0,4596*003
TEMP (_) 4000_. FREE ENG -0,139B*007 (BTU/LR) =fl,77_6*On3
TEMP (K) 2222_, E_TROPY 0,5563+005 (BTU/LR-R) 0,5563.002
DEN(GlUM3) 0,1.9bU-U04

(KCAL/G)
(vCkL/G)

OHN PPNN (ATM) TE_M (l/CM) PPHT (ATM) 0.1058-002 PFE

l 0,_033+002 O* PPH2 (ATM) 0,4713"003 PPM-
2 0,?0_0*000 82271*
3 0,3232-001 97630, IONIZATION POTENTIAL (1/C_)
4 0,_000+000 103601, PARTITION FUNCTION
5 0,n000*000 108257, ROSSELANu MEAN OPACITY (1/ON)

(ATM) 0.2472*002
(ATM) 0.3899"002

92918,
0._045,001
0.].678,0_0

NAVE NtlMBE_ ABS CO WAVE NUMBER ABS CO WAVE NUMBER
(I/CM) (IlCM) (IlCM) (IlGM) (%ICM)

1_OO, 0,832u*U03 11000, 0,8629*001 70{)00,
1_On. n,323_*003 12000, 0.7_00"001 7500n,
2nUn, 0,1666*U03 13500. O.bb05*O01 80000,
2_00. n,9991-002 15000, 0.4457*001 900000
3non. n.e58o*u02 20000, 0,2326"001 100000.
4non. n.3414*U02 2_OnO, 0,1370-001 125000,
5nUO, 0,204V+002 27500, 0,1086÷001 1mOO00,
5500, 0,1646÷U02 30000, 0,d755÷000 175000,
6n00, n,134_÷U02 40000, O,4ZO0÷O00 200000,
8_U0, 0,6931÷001 50000, 0,2330÷000 300000,

1000O. 0,4119+001 bO000, 0,1426÷000 400000.

ABS CO
(I/CM)

U,9461-001
9,8169-00%
0,]204÷000
n,5241-001
0.7607÷002
0,1493÷002
0,9116÷001
0,5977÷001
0,41_4"0fll
0,1331*001
0.,5B99÷000

PRESR(ATM) 6o, ENTHALPY

TEMP (R) 30001, FREE ENG
TEMP (K) 10661, ENTROPY

DEN(G/CM3) N,361b-U04

0,4006+006 (BTU/LB)
-0,9152+006 (BTU/LB)

0,4386÷005 (BTU/LR=R)

0,2225÷003 (kCAL/Q)
-0,5085"003 (KCAL/G)

0,43R6÷002 (CAL/G-K)

OHN PPHN (ATM) TEHM (1/GN)
l n.3793-002 O,
2 O._2_O,OnO 82271,
3 e,0619-001 97630,

4 0,0000÷000 103601,
5 n. O000*O00 10_257,

PPHT (ATM) 0,3_08÷002
PPH2 (ATM) 0,1416-001

PPE (ATM) 0,1004,002
PPH- (ATM) 0.14_2-001

IONIZATION POTENTIAL (I_,CM)
PARTITION FUNCTION

ROSSELAND MEAN OPACITY (11C_)

95335,
0,20_8÷001
0,_026"000

WAVE NUMBER Ab5 CO
(I/CM) (1/CM)

I_0no 0,4133+003

1RO0. _,_668+003
2non, 0,_798+U02
?_U_, n,_361÷u02
300n, e,3576÷u02

4000, 0,1883+002

5000, 0_141÷U02
5500, _,919_÷U01
_noo, 0,755u÷001
8000, 0,3990÷U01

10000. 0.2473-001

W_VE NUMBER ABS CO WAVE NUMBER

(1/CM) (I/GM) (IlCM)
11000, 0,2026÷001 70000,
12000. 0.1693÷001 75000,
13500, 0.4_35÷001 80000.
15000, 0,3869÷001 90000,
20000. 0.2056÷001 100000.
_5000, 0.1_36"001 125000,
27500. 0,9910*000 1_0000.
30000, 0,8085"000 175000,
40000, 0,4083÷000 200000,
50000, 0,_409÷000 300000,

60000, 0,1606"000 400000,

A_S CO
(]/CM)

0.]3_7÷000
O,?On9÷o00
0,14P3÷001
0,1978÷000
0,1321÷003
0,7306÷002
0,4463.002
0,0976÷002

0,?072÷002
0,A500÷001
0,7866÷001
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TABLE _1" g

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

60 ATMOSPHERES FOR 26,000 OR AND 23,000 OR

PHESF(ATe) bu. LKTHALPY

TEMP (_) 25999. F6EE ENG

TEMP (_) 1444_. tKTRUPy

DEN(G/_M3] 0.469/-U04

0.2b0_+006 (_TU/LP)

o0.7530*U06 (bTU/LR)

0.3976÷005 (bTU/L_-_)

o.15_o*on3 (WCkL/G)

-n.4184+003 (wCAL/G)

n.3976÷dn2 (CAL/R-K)

OHN PF_N (_T M) 1EMM (I/GV)

2 O,5558-0nl 82271,

3 n.1716-0ol 97630.

4 o,no00*OOU 103601,

o,no00*O00 108257,

PPhT (AT') 0.5030*002 PFE (ATM) _.¢7_9"0fll

PPH2 (ATe) 0.4149-001 PkH- (ATM) n._3_3-0nl

IONIZATION POTENTTAL (t/CP) _84_.

PARTITION FUNCTIOn, 0,2003*001

N(JSSEI. kN_ MEAk OPACTTY fllCV_ 0._5_4÷0n0

WAVE ht=MPEk AH_ _0

(11C _ ) (I/CM)

loon, _,_40_*U03

I_U0. 0,595_*002

2nO0. 0,324%*002

2_bO, Ot_O%_*UO2

30On. 0._367÷U02

4n{}O, n.73535U01

bOOn. n,a52v÷u01

5500. O,367._*uOZ

6nO0. 0,_03(=*001

8000. 0,_69_+001

tooun, n.l133+uOZ

wkVE. NUMBEk ABS CO WAVE _UMFER

(1/CM) (11_M) (lICe)

%1000, 0,_68"000 70_00,

1_000. 0.b400*000 7b000,

13500. 0.0978,000 _0000.

%bOO0, 0.b923*000 _O_O0,

2(}000, 0,1160"001 100000,

2bOO0, 0,7179"000 %PbO00,

27500. 0.b_41.000 %_0b0n.

3_!0_0. 0.4_35.000 17b000.

40000, O,_b80*O00 200[,00,

bOO00. 0.1022"000 300000.

bOO00. 0.1_14"000 400000.

(l/OH)

h.15_7÷000

f',32_4-000

0,3215.001

_',37!9-_00

_;.2_P1,003
!i,_119-003

_.6637-002

I)°44_3"002

I}°30065002

U,99:_3*001

I',43q,_*0_1

PRFS_(_TM) 6U. LKTH_LPY

TEMP (P) 2300!J. FhEE ENG

TEMP (_) 1277_, L_TRUPY

0.2282*006 (_TU/LR)

-O.O3B4*UO_ (uTU/LR)

0.3768-005 (BTU/LP-fi)

0._2_8"003 (_CkLtG)

-0.3547-0_3 (WCAL/G)

0HN PP_N (AT M)

$ n.=bQb*O02

2 O,21P5-001

3 n,n4P2-O02

4 n.727_-0_3

o,nooo*ono

rEMM (1/Ce)

82271,

97630,

103601,

108757,

PPMT (_TM) 0,5_99+0n2 PFE (ATM) 0,_9m9÷001

PPH2 (ATF') 0,8490-00_ PFH- (ATM) _,x914-002

IONIZ_1ION POTENTIAL (11C_) ln11_n,

PAR1111DN F UNCTIO_ _,_001-001

RnSSEI_Nh MEA_ OPACITY (1/CM) 0.]707-0_0

WAVE NI=MPE_

(11C_)

loon.

I_'} n ,

20On.

3nUO.

4pUn.

_oOn.

_P(tn,

l_nU n .

Abh _0

(I/CM)

Do=IO/+uO_

n,lbg_*_02

O._Ob4*u01

n,_57v*o01

n,_7bh+u0Z
n._BO_*O0%

n,llb.*UOt

fl,143_+uOZ

n,_18H÷OOl

0,7%7_÷U0(_

o._30;+00[}

W_VE NUMSEN AH5 CU WAVE hl..i_bE_

(]/CM) (IlUM) (IlCM}

110n0, 0.47305000 7001J_,

12000. 0,4_77"000 75000,

13500. 0.373_*000 PO000.

ZbO00. 0.3307*0U0 00000.

2_000. 0.5U04,00_ 1_0_00.

25000. 0.3112,000 17b000.

2/bOO. 0._069,000 1_0000.

31100O. 0.£b8_*000 175(i0n,

40000. 0.Z459÷000 200000.

b"OOu. 0,9_26-001 3_0000°

OUO00. 0._9_-001 400000.

A_,S CO

(1/CM)

,;,]7=:1÷000

,!,4bb8*O00

,,,_4_6-000

1_,%4_)9*003

h,_616.002

lio_6_1-002

('o3_99.002

U,_Z=_÷O02

1'.5473,001
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TABLE "9'TT h

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

60 ATMOSPHERES FOR 20,O00°R AND 16,000 OR

PRESS(ATP) 60,
TEMP (a) 20000,
TE_P (K) 11111,
DEN(G/_M3) 0.6586°004

[kTHALPY 0.1966"006 (BTU/LB)
FREE ENG =0,5281"006 (BTU/LB)
ENTROPY 0,3624÷005 (BTU/LB=R)

OHN PP_N (ATM)
1 0,5860*002
2 fl,_544-002
3 0,1708-002
4 n,7c17°003
5 0,0000*000

TEMM (t/G_)
0,

82271,
97630,

103601,
108257,

PPHT (ATM) 0,5861"002
PPH2 (ATM) 0.1793"000

WAVE Nt_MPEP
(1/CM)

lPO0,
1500,
2000,
2500.
3000,
4no0,
50on,
5_On,
6000,
8000,

10n00.

0,$092"003 (_CALtG)
-0,2934"003 (KCALIQ)

0,3624"002 (CALIG-K)

PPE (ATM) 0.6017*000
PFH- (ATM) 0.4505"002

IONIZATZOh POTENTIAL (i/CP)
PARTITION FUNCTION

ROSSELAND MEAN OPACITY (ltCM)

AB$ CO wAVE NUMBER ABS CO WAVE NUMBER

($1CM) (I/CM) (1/CM) (1/CM)

0,101_*002 11000, 0,1905"000 ?0000,
0,4364"001 12000, 0.1810"000 ?5000,
0o2395"001 13500, 0,1671"000 80000,
0,1504*001 15000, 0,1537.000 90000.
0,1028"001 20000, 0.1158"000 100000,
0,56$U'000 25000, 0.1010e000 125000,
0,3525*000 27500. 0,1278"000 150000.
0,2885*000 30000, 0,1099"000 115000,
0,2402"000 40000, 0,6802"001 200000,
0,2321.000 50000, 0,5425o001 300000,
0,20t0"000 60000. 0,6_42"001 400000,

103871,
0.2000*001
0.9128"001

k_S CO
(1/CM)

0,2038e000
0,6246*000
0,7267e001
0,7715,000
0,1824*000
0,1701,003
0,1042,003
0.6840*002
0,4708*002
0,_502.002
0,6570,001

PR_SS(JTM)
TEMP (R)
TEMP (K)
DEN(G/CM3)

60.
16000.

8889,
0,8371-004

ENTHALPY 0.1691,006 (BTU/LB)
FREE ENG -0.3866"006 (BTU/LR)
ENTROPY 0,3473*005 (BTU/LB=R)

OMN PPNN (ATM)
% 0.5922-002
2 0.3908-003
3 _.7322-004
4 _,49_3-004
5 0.7248=005

TEXM (1/GM)
O,

82271,
97630,

103601,
108257,

PPMT (ATM) 0.5922e002
PPM2 (ATM) 0,6437,000

WAVE NUMBER
(1/CM)

1000
%_00
2000
2_on
300n
4000
5000
5_on
6non
8no0

10000

0.9397*002 (KCALtQ)
=0,2148"003 (KCAL/I)

0,3473_002 (CAL/G-K)

PFE (ATM) 0,6693"001
PPM- (ATM) 0.1076-002

IONIZATION POTENTIAL (ltCM)
PARTITION FUNCTION
ROSS[LAND MEAN OPACITY (1/CM)

AB5 CO WAVE NUMBEH ABS CO WAVE NUMBER
(IICM) (llCM) (IlCM) (llCM)

0,1155+001 11000. 0.4366"001 70000,
0.5091"000 12000, 0.4361"001 75000,
0,2849*000 13500, 0,4233"001 80000,
0,18t6"000 15000, 0,4018"001 90000,
0,125_*000 20000. 0,3192"001 100000,
n,7298-001 25000, 0.3126"001 1_5000,
0,465_'001 27500, 0,2781"001 I_0000,
0.383_'001 30000. 0.2516"001 175000,
0,3220-U01 40000, 0,2_92=001 200000,
0,3547-001 50000, 0.2_90-001 300000,
0.4285-00% 6UO00. 0.6_87-001 400000.

106855,
0,2000*00%

0,2921"001

ABS CO
(1/CM)

0,2964*000
0,9730*000
0,1159e002
0,1215,00_
0,2776*000
0,2179,003
0,1347,003
0,8859*002
0,6030*002
0,1896e002
0.8256.001
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TABLE 3TIT i

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

60 ATMOSPHERES FOR 13,000 °R AND I0,000 °R

P_FS¢(aTW) 8u. _THALPY 0,1=74÷006 (_TU/LR) n.elR9+bh_

TF_P (w) 72_. E_T_UPY 0.3_3C+005 (_TU/Lg-R) n.33_o÷onP

(kCAL/G)

(WCAL/G)

(CAL/_-K)

Ohm= PP_.'N (_T_') IEMM ($1G_) PPHT (AT;_) I),b741+on2 PFE

1 P,_741+011_ O, PPH_ (ATI-) 0,_582+0nl Pkw-

n.17m3oOtl_ B2271.

3 n.lS_fi-on_ 07630. I_N1ZAIII+N PuIENT]AI. (I/CF)

4 n.4O_l-Ot, b 10360_, PART_TIC)'_ FUNCTIOn:

_._1-Oi_e i0_257, ROSSE[APilJ ME_E OPACITY (11CM)

(ATM) _.'913-002

(ATM) n,1941-093

11_41 _ .

0._0_7-0_2

WAVE NI_MPEh AH_ CO WAv_ NUMBEM _5 CO WAVE MIH_ER

(IIC _) (_IC_) (I/CM) (llC_) (11CP)

%fion, N.139o+uO0 110N(}, O,gbb_-l) U2 70NQQ,

1_U n. {!,_181-b01 1_000, 0,_31-002 75DOn.

2non, n.3_Mtt-u01 13500, 0,9140-fl02 _O(lon,

?_iln, n,22_l-u01 ibO00, O,D79M-U02 90000,

3nu+l, N,1541-u01 2_000, 0,7_71-002 100(_00,

4nhn, r),FTO_'u02 2bOO0, 0,h_54-002 1_5G00,

5nu n , n,b62_-V02 27500, 0,6_B3-00_ 1_000 _ ,

5_u n , (),_65u-UO2 3UO00, 0,7U79-002 175[_00,

_nt,{_. n,3913oUOP 4_000, 0,1159-001 2_0(I0_,

8nor_. P,h47_-O02 bOOOO, 0.2_66-U05 30U_O0,

lonu n . fi,h53_-IJ02 OI}O00e 0o094_'00_ 400bOO,

A 5 C_

( .]Ir.M )

tl _ 4 1 ,w(I) ,i. I} i") 0

U. 13_9+001

(',_I6_"I * 002

(', _. 7.'_8- 00 J.

" ,39_5*0I) 0

(!,77_5+0113

I,,l_h4,kO0_

'_, 1..17'1 ÷003

0,76.X0÷0il2

(,.2_bg*U02

(I e q_..; 2.,wO 01

P_ESF(_TP) 6.. _TWALPY 0.991_+U05 (BTU/L_)

TEMP (_) I(_001, F_EF E_G -0,1951+006 (HTU/LP)

TE_P (k) b55_. _.TRUPY 0,2_42+U05 (_TUIL_-_)

DEN(GICM3) n,1673-UD3

0.5507+0DZ (WCAL/G}

-0,_0_4÷0_3 (VCAL/G)

n.2942*Or,_ (rAL/G-K)

OHN PPNN (er _) TE_M (I/CM)

$ _,4433,01)2 O,

2 n._938-01_7 82271,

3 n,4101-On_ 97630,

4 n,15_B-on_ 103601,

5 _,4813oO09 108257,

PPHT (ATM) 0,4433+UD2

PPM2 (ATM) 0.1b_7*00_

PFE (ATM) Q.3307-003

PFH- (ATM) n._1_5-095

lONIZA'rlot,, POTENTIAL ("IICI,')

PA_TITIO!_ FUNCTIO_

NOSSEtANb MEAk OPACITY (I/C_)

0, >'0 O[)÷ O rtJ_

n,7094-OO3

WAVE NI+MBE& A_ CO

(1,"Cr_) (I/CM)

1POrt. _) ,39b;_'u02

1'::;U _. n ,:I75/-uO2

2nU r' . 0,9_,8t,- El03

2=;(J r', I).h_33, "U03

3n(+n • n, 440']-uO.3

4nU p • n,_49,t.uO,_

5r_U r_. _],1371"u0.3

t, r,. _ • (I • '} 19'.i- b 03

_n (_n • 0 •373.,-u0. +,

10nr_ ''_, ('•_.'O/'u(_3

W&Vt NUMBER ABS CO WAVE NI!MDER

( 1/CM ) ( l/(.;P _ ) ( I / CM )

11000, 0,0160"003 7(_Ii00 •

I 2.0()0 • 0 • hbbl-O03 ?5(,On •

13500• O, 7013"{)03 B O f.'r)_,

150i'),0, O• 7447"003 OOUo_,

_i._[}l'lO, O•102(_=t) O? 'lO00f)l_,

_'9000, U, l_bb_-OO? 1?bisOn,

275,q 0 , O , 2_'43" 0 U 2 IF_(!l'90 ,

3riO00, 0,2994"002 17b(;Ort •

4_I000• O,934F'--rIoP 200bOil•

b_,O00, O • d_141 °OU1 _OI.IUO0 •

0'._0C}O. O. _13_2- l'01 4OU_O0,

A,:5 CO

(_/rM)

U,4444÷OOU

,' i '_ 479 ÷ 13f)"l

'_,_ 771*002

t;. 4 t4_2+0 Ill

f',42,10+OAU

h,4174÷0(13

,+, ,"&198 ÷ il il ,._j

1',_'14÷003

"','['1_ 1* 0 il3

' , ::}_" 7÷ I1 il 2

'_ • 9e,,'l÷U r)l
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TABLE __j

THE COMPOSITION, OPACITY, AND .THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

60 ATMOSPHERES FOR 7,000 OR AND 5,000 OR

PRESS(ATH) 6U, [hTHALPY 0,3456*005 (BTU/LB)
TE_P (R) 7000. FREE ENG -0.1235.006 (BTU/LB)
TENP (_) 3889. ENTROPY 0,2258*U05 (BTU/LB=R)
DEN(G/CH3) 0.349_-U03

0,1920-0n2 (KCAL/G)
-0,6860*002 (XCAL/G)

0,2258*002 (CAL/G-K)

GHN PPHN (ATH) TERM (1/CH) PPHT (ATM) 0.9268*U01 PFE
1 0,9268-001 O. PPH2 (ATH) 0.5073*002 PFHo
2 0,22a9-011 82271.
3 n,1725-013 97630. IONIZATION POTENTIAL (1/CM)
4 0,33688014 1036010 PARTITION FUNCTION
5 0.65S0-015 108257. ROSSELAND MEAN OPACTTY (I/CM)

(ATM) 0,_298-007
(ATM) 0,5803-008

1i)9h48,
0.20n0.001
0.1276-005

WAVE NUMBER ABS CO WAVE NUMBER ABS CO WAVE NUMBER
(1/G_) (1/CN) (l/CN) (1/CH) (I/CM)

1000, 0,2539°008 11000, 0.1369"004 70000.
1_00, 0,1200o007 12000, 0.1_11°004 75000,
2no0, n.3324-007 13500, 0,2656o004 80000,
2_00, 018020=007 15000. 0,3758=004 90000,
3000t 0t1334-006 20000t 0.9993=004 100000.
4000t 0.4_27-006 23000. 0,2_24o003 125000,
3000, 0.9402°006 27500, 0,3177=003 150000,
5_00, 0t1304-005 30000. 0,4443=00_ 175000,

6000, 0,17D3o005 40000, 0.1491-002 200000.
8n00, 0.4883"005 50000, 0,4697-002 300000.

10000, 0.1008°004 60000. 0.1624-001 400000,

A_S CO
(1/CM)

U,7_23-001
0,2405*000
11,2678.001
0,3011*000
0.6876o001
0.8230*003
0,8032*003

{I,5807,003
0,2307-003
0.6792,001
0.g975,001

PRESS(ATH) 60. [NTHALPY
TENP (R) 5000. FREE ENG
TENP (K) 2778, (NTROPY
DEN(G/CH3) 0,52E0-003

0,1778"005 (BTU/LB)
-0.8189"005 (BTU/LB)

0,1993"005 (BTU/LR=R)

0,9878"001 (KCALIG)
-0,4550"002 (_CAL/G)

0.1993"002 (CAL/G-K)

ONN PPNN (ATN) TERN (I/CH)
1 0._815*000 O,
2 0,7308-018 82271,
3 0,_777-021 97630.
4 0.4663"022 103601.
5 0,4333-023 108257,

PPNT (ATH) 0,5_15,000
PPM2 (ATH) 0,5942*002

PFE (ATM) 0,40P9-011
PPH- (ATN) 0.1018-012

IONIZATION POTENTIAL (I/CP)
PARTITION FUNCTION
ROSSELAND MEAN OPACTTY (1/CM)

109678,
0,2000"001
0.4246-007

HAVE NUHRER
(1/CM)

1000.
1500.
2000,
2500,
300n
4000,
5000
5500,

6000
8no0

10000

AB5 CO
(1lee)

0.224H-009
0.1023°U08
0,2924=008
0.6490°008
0,1230°007
0.3293-007
0,6941-U07
0,950_-007
0,1263"006
0.3213"006

0,6610"006

NAVE NUMBER
(t/CN)
11000,
12000,
13500,
15000,
20000,
25000,
27500,
30000,
40000,
50000,
60000,

ABS CO _AVE NUMBER ABS CO
(l/CN) (1/ON) (1/CN)

0.9009-006 70000, 0.4858-002
0,1197"005 75000, 0,1617-001
0.1764"005 _oonOo 0,1936-000
0,2305°005 90000. 0,_025o001
0,b700-005 100000, 0.4591-002
0,1494"004 1_5000. 0,1231-004
0,2135"004 1_0(J00, 0,1244.004
0.2988"004 175000. 0.9047*003
0,1003"003 200000. 0,3455,003
0.3097"003 300000, 0,5971,000
0o1025"002 400000, 0,2624*000
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TABLE _ k

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

60 ATMOSPHERES FOR :5000 OR

P_FS_(_T_')

TEMP (_)

TEMP (w)

DE_(n/rM3)

6U.

3001.

1667.

r_.PB4;-O03

LkTHALPY O,896b+U04 (BTU/L_)

_NEE ENG -0.4424+005 (_TU/L_)

O,49A2+onl (XCAL/G)

-O,P458*On2 (WCAL/G)

n,_773*On_ (CaL/_-K)

QHH PP_N (_TV)

1 n.P30_-on3

n.l,OOO.OqO

3 P.nOOU*ono

4 nonOOO*gO0

5 n.r)OOb.dO_

TEHM (lICe)

O,

82271,

97630,

103601,

108757,

PPHT (AT,) 0,_30b-003

PPH2 (AT') 0.6000e002

PFE (ATM) O,t=O00eO00

PPH- (ATM) fl,,,ll('lOeO00

IONIZATIu_ POTENTIAL (I/CV)

PAHTITION FUNCTIO_

ROSS[LANU MEAN OPACITY (1/C_)

109_7v,

O,r_OOO+UO0

0, '_;'S?b-OS 0

WAVE _I,MPE;

(1/C_ _ )

lnbn.

1=on.

2nql).

2;On.

_fll)n,

4nUn,

6PUO,

boon,

lonun,

ABS CO WAVE NHMBEH _BS CO WAVE NI'HbER

(I/CM) (I/CM) (1/CM) (1/CM)

0,104b-bl_ 11000, 0,_4-008 ?O_On,

0,445t;-011 1_000, 0,3_79-00R 7bOOO0

n,120_-O10 13b00, 0,b711-008 pO_.

n,2551-ulo 1bOO0, 0._106o00_ oOt)On.

0,466_-{_10 _I_000, 0,_167-007 100000,

n,118,,-009 25000. 0.4_32-007 lPbO00,

fl,_39_-b09 _7bO0, 0.o90^-007 l_O[_qO.

(_.3234-U09 3_000. 0.v665-007 175b00,

f_,4254"O09 41JO00. U,3_44"006 2P(I(,00,

n,IOSb-uO_ b_O00. 0.1000-005 300000.

n,_l_u'OOb bOO00. 0.3314-005 40UO00,

A-$ CO

(I/_M)

_.1571-0fl4

0.62_2-063

r_._4_5-004

r),2G_O_O04

r),Pb_7.O04

';.IbiS*On4

_.57"2-003
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TABLE _TFo

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

IOO ATMOSPHERES FOR ?-OO, OOOoR AND 175,OOO OR

PRESS(ATM) IOU.
TENP (R) 20000U,

TENP (K) 111111,
DEN(GICM3) 0.5529-005

EkTHALPY 0.2642+007 (BTU/LB)
FHEE ENG -0,1222.008 (BTU/LR)
ENTROPY 0,7=31.005 (BTU/LR=R)

0.1468-004 (KCAL/G)
-0.6789*004 (KCAL/G)

0,7431,002 (CAL/Q-K)

0HN PPHN (ATM)
1 0.6731-002
2 0,0278-002
3 0t1452-001
4 0,0000,000
5 0,0000"000

TEMM (IlG_)
Ot

82279,
97722,

104119,
110234.

PPHT (ATM) 0,3053-001
PPH2 (AT,) 0,5251-009

PPE (ATM) 0,4996*002
PPH- (ATM) 0,6718-0fl7

IONIZATION POTENTIAL (1/CP)
PARTITION FUNCTION
ROSSELAND MEAN OPACITY (1/CM)

99958,
0,9072*001
0,23A7-003

NAVE NItMBER
(1/CM)

lP0n
150n
2000
2500
300_
4000
5non
5500
6000
8nuo

100o0

ABS CO NAVE NUMBER ABS CO WAVE NUMBER
(1/CM) (I/CM) (1/CH) (I/CM)

0,3773*002 11000, 0.1012"000 70000.
0,1359"002 12000, 0,8229"001 75000,
0.6461"001 13500. 0.6223"001 _0000.
0.3732"001 15000, 0.4_48=001 90000.
0,2371+001 20000, 0.2904=001 100000,

0.1160+001 25000. 0.1743°001 125000.
0,6794*000 27500. 0.1400-001 1_0000,
0,53_0+000 30000, 0.1146"001 175000,
0.4337"U00 40000, 0,5_85"002 200000,
0.2167+000 50000, 0.3484"002 300000.
0,1270"000 60000, 0,225G-002 400000,

ARS CO
(1/CM)

0.1553-002
0,1312-002
0.1119-002
0,8344-003
0,3192-002
0._918-002
0.123_-002
0,8434-003
0,5988-003
0,2017=003
0,9029-004

PRESR(ATM)
TEMP(R)
TEHP (K)
DEN(G/CH3)

100,
175000.

97222,
0,632(I-005

ENTHALPY 0.2393*007 (BTU/LB)
FREE ENQ -0.1038÷008 (BTU/LR)
ENTROPy 0,7298*005 (BTU/LRtR)

0,1330,004 (KCAL/Q}
-0,5766+004 (KCAL/G)

0,7298*002 (CAL/Q-K)

OHN PPHN (ATM)
1 0.1104-001
2 0,1306-001
3 _,17_6"001
4 0.0000-000
5 0,0000*000

TEAM (liCe)
O,

82279,
97722,

104119,
110234.

PPHT (ATH) 0.4176-001
PPH2 (ATH) 0,1058-008

PPE (ATM) 0,4998e002
PPM° (ATM) 0,1_55-006

IONIZATION POTENTIAL (ltCP)
PARTITION FUNCTZON
ROSSELAND MEAN OPACITY (I/CM)

99353,
0,7_68"001
fl,4702=003

NAVE NIIMBE_
(IlCM)

1000
1500.
2non
250o.
3nun,
4000
5non
5_on

6non,
8n00

lo0on

ABS CO NAVE NUMBER ABS CO WAVE NUMBER
(1tOM) (1/CM) (1/CH) (1/CM)

0,538U*U02 11000, 0.1_00,000 70000,
0.1919*002 12000. 0,1221$000 75000.
0,9390"001 13500, 0,9247"001 PO000,
0,5395"001 15000, 0,7212o001 90000,
0,3439+U01 200no, 0.4471-001 1nO000,
0,1700*001 25000. 0.2690-001 125000,
0,9884*000 27500, 0.21G3-001 1_0000.
0,7851,000 30000, 0.1771-001 175000.
0,6367*000 40000, 0.9889"002 200000,
0.3197*000 50000, 0.5368-002 3PO000.
0,1880*000 O0000. 0,3464"002 400000,

A_S CO
(1/CM)

0.2377-002
0.2004-002
0.1706-002
0,1267o002
0.60_4-002
0,3608o002
0,2312"002
0.1564-002
0,1105-002
0,3673"003
0,1637-003
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TABLE YnTb

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

IOO ATMOSPHERES FOR 150,OO0°R AND 17_5,OOO OR

PRES_(AT_) 100,
TE_P (R) 149999,
TE_P (x) 833$3,
DEN(g/CH3) 0,737b-005

[kTHALPY 0o2t45.007 (BTU/LB)
FREE ENG -008572.007 (BTU/LR)
EkTROPY 0,7144.009 (BTU/LReR)

0,1191*004 (XCkL/a)
°0.4762*004 (KCAL/Q)

0.7144"002 (CAL/g-K)

OWN PPHN (ATe)
1 0.2099,001
2 0,1990-001
3 0,2181,001
4 0,0000*000
5 O,nO00*O00

TERM (ltGM)
O,

82279.
97722,

104119.
110234,

PPHT (ATH) 0.6229-001
PPH2 (ATM) 0e2592-008

PPE (ATM) 0,4997400|
PFH- (ATH) 0,4378*006

IONIZATION POTENTIAL (ltCP)
PARTITION FUNCTION
ROSSELAND MEAN OPACITY (I/CM)

96992,
0,6052"001
0,1128"002

NAVE NUMBER
(1/CM)

1000,
1SOft,
2800,
2900,
3000.
4fl0A,
SOOn,
9q0n,
6nO0.
6000,

10000.

ABS CO NAVE NUNBER ABS CO NAVE NUNBER
(1/CH) (ltCH) (1/C_) (1/CM)

0,8149"002 11000, 0,2370*000 ?0000,
flo2940"002 12000, 0,1931.000 T9000,
0o1457*002 13500, 0,1464*000 80000,
0,8289"001 15000, 0,1143"000 00000,
0,5303"001 20000, 0,7453*001 100000,
0,2636"001 25000, 0,4495=001 125000*
O,_,S4U*O01 27500, 0,3616-001 190000,
0,1226"001 30000, 0,2_61"00t 17500p,
0,9995*000 40000, 0,1517"001 200000,
0,5029*000 50000, 0,6929"002 300000,
0,2907*000 60000, 0,5736-002 400000,

A_S CO
(1/CM)

0.3916-002
0,3293o002
0,2796-002
0.2067-002
0.1336-001
0,7U75-002
0,5001-002
0.3300-002
0,2359-002
0,7750°003
0,34440003

PRESS(ATe)
TEqP (R)
TEMP (x)
DEN(O/CM3)

100,
124999,

69444,
0,86B3o000

[_TNALPY 0.1899"007 (BTU/LB)
FREE ENG =0,6807*007 (BTU/LR)
£_TROPY 0,6962*009 (BTU/LRoR)

0,t0f13*004 (KCALt8)
°0,3782*004 (KOAL/a)

0,6962*902 (CAL/_-K)

OHN PPHN (ATM)
t _,4491-001
2 e,3267pOnl
3 e,_6P4,001
4 0,e000*000
9 n,O000*O00

TERM (I/GM)
O,

32279,
97722,

104119,
110214.

PPHT (ATM) 0,1038.000
PPH2 (ATM) 0.8230-003

PPE (ATH) 0,4993*00|
PFH- (ATM) 0.15|0=00|

ZONZZATZUN POTENTIAL (I/CV)
PARTITION FUNCTION
ROSSELAND MEAN OPACITY (1lOW)

97593,
0,4624.001
0,3479-002

WAVE NUHPER
(t/CM)

lflO0,
lqOe.
2000,
2900,
3000,
4_00,
5_00,
5qOn,
6nO0,
_000,

lJO00o

AE$ GO NAVE NUMBER ABS CO NAVE NUMBER
(t/CM) (1/CN) (I/CM) (1/C_)

_,1_33"003 11000, 0,4078"000 ?0000,
0,4|31"00_ 12000, 0,3_26"000 73000,
0,_337'002 13900, 0,3529"000 BOO00,
0,1334*002 19000, 0,1972*000 _0000,
0,089_*001 20000, 0.1378*000 100000.
0,4450.001 25000, 0,8_24-001 1_5000,
0,2613"001 27500, 0,_696°001 190000.
0,20|4.*001 30000, 0,9401"001 175000,
0,169_*001 40000, 0,2796"001 200000,
0,8606*000 50000. 0,1635"002 300000.
0,509_*000 60000, 0,1043=001 400000.

Ae| CO
(2tC_)

0.1073-00|
0,59P7-002
0eS016=002
0,3684°002
0,3593-001
0,2070o001
0,1301-001
0o8670-00_
0o6052-002
0,1969°002
0.8733°003
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TABLE_ZTfl'c

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

I00 ATMOSPHERES FOR IO0,O00=R AND 90,000 °R

PRES_(ATM) IOU,
TEHP (R) $00001.

TEMp (K) 55550.
DEN(GtCM3) 0.110_'U04

EhTNALPY 0.1645+007 (BTU/LR)
FREE ENG -0.5093*007 (BTU/LR)
EhTROPY 0,67_B*005 (BTUtL_-R)

0.9240*003 (KCAL/G)
*0._829"004 (KCAL/G)

0.6738*002 (CAL/G=K]

OHN PPPN (_TM)
1 0.1255.000
2 n._960-001
3 n.3611-001
4 0.0000.000
5 n.nO00*000

TEMM (1/C_)
O.

82279.
9772_.

104119.
110234.

PPHT (ATH) 0.2212.000
PPH2 (ATM) 0.4568-007

PFE (ATM] n.49R9*O02
PFH- (ATM) 0.7645-005

IONIZATION POTENTIAL /I/CP)
PARTITION FUNCTION
ROSSELAND MEAN OPACITY (1tC_)

962U4.
0.39_6.0nl
0.1517o001

WAVE NUMFE_
(1/C_)

lnUO.
1_00.
200fl.
2500.
3000.
4000.
5eO_.

6nO0.
8n00.

10P00,

AB_ CO wAVE NUMBER ABS CO NAVE NUHBER
(1/C_) (t/CM) (1/C_) (1tC_)

0.245_+u03 11000. 0.7986*00"0 ?0000.
0,9026*002 12000. 0.6519*000 ?5000.
0.4481*U02 13500. 0.4950*000 _0000.
0.261b*002 15000. 0.5639"000 90000.
0,1690"002 20000. 0,2982e000 100000.
0.8512"001 25000. 0.1801"000 1PSOOfl.
0.5041$00_ 27500. 0.1447$000 1_0000.
0.4050+00_ 30000. 0,_183e000 _75000.
0.3286"00_ 40000. 0.5981=001 200000.
0o167e*001 50000. 0.3462o001 300000.
0.9974*000 00000. 0.2186=001 400000.

A95 ¢0
|1/C_)

0.1467=001
0.12_4o001
0.1031-001
0.7909=002
0.1268.000
0.7261=001

0.4511-001
0,_9_4-001
0.7072-001

0,6696-002
0.29_9-002

PRESS(ATe)
TE_P (R)
TEaR (K)
DEN(nICe3)

100.
9o00o.
500ou.

0.1232o004

EkTHALPY 0.1544*007 (BTUtLB]
FREE ENG =0.4424.007 (BTU/LR)
E_TROPY 0.6631.005 (BTU/LR=R]

0.8578*003 (KCkL/G]
=0.2458.004 (KCAL/G)

fl.6631.002 (CAL/G-K)

OHN mPHN (ATe)
1 0._105"000
2 0.7093-001
3 0.4038=001
4 n,n0oo,ooo
5 0.0000-000

TE_ (I/_P)
O.

82279.
97722.

104119.
110234.

PPHT (ATM) 0,3298*000
PPH2 (ATe) 0,1136-006

PPE (ATM) fl.4984*00_
PPH- (ATM) 0.1607_004

IONIZATION POTENTIAL (IICP)
PARTITION FUNCTIOh
ROSSELAND HEAN OPACITY (llCM)

9_477.
0.a$33"001
0.E961"0_1

W&VE NLJMPE_
(1/C v

1000

200n
2_on
3hOP
4no_
5nUn
5¢00
6nO_

8non

1OriOn

kBS CO WAVE NUHBER _BS CO WAVE NUMBER
¢1/Ce) (I/CM) (ltCP) tltC_)

0.327e÷U03 11000. 0.1096,001 70000.
0.121_*u03 12000. 0.89_6-000 75000.
0.604_*002 13500. 0.1024"001 PO000.
0.354_)*_02 15000, 0.e143"000 90000.
0.2293*002 20000. 0.4310"000 100000.
0,1J. 62"{}02 25000, 0,2599*000 175000,
_.688_*_01 27500, O.EO8A÷O00 1_0000,

n,bgO_*UO_ 30000, 0,1703÷000 175000,
0._49_÷001 40000. 0._b68=001 200000.
0.230U÷001 5,000. 0._930=001 300000.
O.13e_*OOZ 6UO00, G.0095-00_ 400000.

AUS CO
(1tC_)

0.2067-001
0.1720-001
0.14=7-001
0,_0=9o001
0.23_4,000
0.]3_5÷000
0.83_4-001
0.5530°001
n.3B_5-O01
_.1_37-001
0.5_86-002
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TABLE Z[[d

THE COMPOSITION, OPACITY, AND

PROPERTIES OF HYDROGEN AT A

IOO ATMOSPHERES FOR 80,000 OR

THERMODYNAMIC

PRESSURE OF

AND 70,000 °R

PRESR(ATH) 100.
TEHP (_) 79999,
TEHP (x) 44444,
OEN(G/CH3) 0.$389-004

£kTHALPY 0,1441,007 (BTU/LB)
FREE ENG -0,3766"007 (BTU/LR)
_kTRUPY 0.6509#005 (_TU/LR-R)

0.8008+003 (XCAL/G)
-0.2092*004 (WCAL/G)

0.6509"002 (CAL/O-K)

OHN PPHN (*TH)
1 0.3858*000
2 O.tO?e*O00
3 ,.4378-001
4 0.0000.000
5 0.0000*000

TE_H (1/C_)
O.

82279.
97722.

104119.
110234.

PPHT (ATH) 0,5372,000
PPH2 (ATM) 0,3465-006

Pe[ (ATH) 0,4973,.002
PPHe (ATM) 0,42_8-004

ZONIZATION POTENTZAL (2/CV)
PARTITZON FUNCTZOk
ROSSELAN_ HEAh OPACITY (I/CH)

¥4605.
0.27_5,001
0,5646-0nl

MAVE NI)HRER
(1/C")

1000.
1_00.
2.0,.
2_00.
300_.
4"00,
SflOfl.
5_00,
6000;
8000.

10000.

ABS CO NAVE NUHSER ASS CO _AV[ NIIHBER
(t/CM) (I/CH) (I/CH) tl/CN)

0.4552*003 11000.. 0.1558"001 70000.
0.1688"005 12000. 0.1271"002 75000.
0.8453"002 13500, 0,I_46*001 80000*
0.4967*002 15000. 0.1230"001 90000.
0,3220*U02 20000, 0.6612,000 100000,
0,1641"002 25000. 0,3919"000 125000,
fl.9743"001 27500. 0.3141"000 l_O00n.
0,7804"00_ 30000, 0.2660+000 175000.
0.6374"001 40000. 0.1278"000 200000.
0.3267"001 50000. 0.7304"001 300000.
0,1945"001 60000. 0.4_56"001 400000.

APS CO.
(1/rH)

0.3025o001
0._511-001
0.21,8-001
0.15_2-001
0.4952,000
0.2706*000
0.17P2,000

0.1133.000
0.7651-001
0.2530o00t
0.1172-001

PRESSCAT_)
TE_P (R)
T£MP (K)
D[N(O/CH3)

100,
70000,
38|89,

0,1D95"004

[NTHALPY 0.1339.007 (BTU/LB)
FREE ENQ -0.3t21"007 (BTU/LB)
(NTROPY 0.6366"009 (8TU/LB-R)

0.7416"003 (XCAL/G)
-0.¢734"004 (XCAL/QI

0.636b*002 (CAL/O'K)

OHN PPHN (JTM)

1 fl.7869.000
2 0._900.000
3 0,4370,001
4 n.0000.000
5 0.0000*000

TENM (l/G')
O,

82279,
97722,

104119,
110234,

PPHT (ATe) 0.9806*000
PPH2 (ATP) 0,1362e00§

P_[ OATH) 0.495t*002
PPH- (ATH) 0.$241.003

ZONIZATZON PUT[NTZAL (1/CA)
PARTZTION FUNCTZON
ROSS(LAND HEAN OPACZTY (I/CN)

93540,
0,2492"001
0,9658-0"1

NAVE NtJH_(k
(1/C_)

t_00.
150_.
20U0.
2_00.
3000.
4000.
5"00,
_0_,

_0_0.

aSS CO _&V( NUNS[R kgS CO kAY[ NUHB(R
(I/CH) (2tCH) (I/CH) (1/¢M)

0.b_41"_03 11000, 0.2306"001 ?0000.
0.245_'003 12000. 0.3110"00t 75000.
0.1234"003 13500. 0.245_*001 _0000.
0.727_.002 1_000. 0.1_4"001 00000.
0._7S9"002 20000. 0.1032"001 100000.
0.2419"002 2b000. 0.0188"000 175000.
0.1440*002 27500. 0.4_49*000 1_0000.
0.1154"002 30000. 0.4024"000 175000.
0,943_*U01 40000. 0,1991.000 200000,

0,4_4_*001 50000. 0,1128"000 3flO000,
_,2_81"001 e_000, 0,6980"001 400000=

A_S CO
(1/C_)

o.46_S-001
0.3013o001
U.3199°001
o._Z_6.001
0.11_2.001
0,6616"000
0.4000.0_0
0._b_8.000
_,_e]9*O00

I)._8_8-001
u,?b_9-001
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TABLE'RTITe

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

I00 ATMOSPHERES FOR 60,000 OR AND 50,000 OR

PRFSS(ATH) 100, EkTHALPY 0,1217+007 (STU/LR)
TEMP (R) 89999, F_EE ENG ,0.2492.007 (BTU/L_)
TEMP (K) 33336. EkTROPY 0,6182.005 (BTU/LReR)
DEN(G/CM3} 0e$883°004

0,_762.003 (KCAL/G)
-0,1385.004 (kCALIG)

0,61_2.002 (CAL/@-K)

QHN PPHN (ATM) TEHM (I/GM) PPHT (ATM) 0,2169.001 PPE

1 0,_913"001 O, PPH2 (ATM) 0,8593°005 PPH=
2 n,2196-000 82279,

3 0,3662-001 9772_, IONIZATIOk POTENTIAL (ltCP)
4 OerJOOOe000 1041191 PARTZTZOh FUNCTION
5 0,0000.000 110234, ROSSEL. AND MEAN OPACITY (1/CM)

(ATM) 0,4892*002
(ATM) 0,45_0-003

92229,

0,22#8-001
0.1491"000

NAVE NUMBER
(l/CM)

1000.
tROfl,
2000,
2_00,
3no0,
400n
5noo

5_00
6000

8000
lOnO0

AB5 GO WAVE NUMBE_ ABS CO WAVE NUMBER
(t/CM) (rICH} (1/CM) ($1CM)

0,9900*003 11000, 0,o455"001 70000,
0.3741÷003 12000. 0.5673"001 75000.
0,189_'003 13500, 0.4177"001 _0000,
0,1119*U03 15000, 0,3324"001 OOUO0,
fl,730_+U02 20000, 0,1750.001 100000,
0,3746+002 25000, 0,1044"001 1_5000,
0,2232*002 27500. 0,8622*000 _0000,
n,1790*U02 30000, 0,6747*000 175000,
0,1464+U02 40000, 0,3300*000 200000,
0,7516,001 50000, 0,1_50"000 300000,
0,7875"001 60000, 0,1136"000 400000,

Arts CO
(1/CM)

0,7451-001
0,6157-001
0,_17-001
U,3692-001
0,3313.001
U,1847*001
U,_131*001
0,7419.000
0,5133.000
0,1653.000
0,7333-001

PRESS(ATM)
TEMP (R)
TEMP (K)
DEN(G/CM3)

100, EKTRALPY 0,1062.007 (BTU/LB)
50000. F_EE ENG -0,1887.007 (BTUILg)
2777e. EkTRO_Y 0.5899*005 (BTU/LReR)

0,234_-004

0,5901"003 (KCALIG)
o0,1048.004 (KCAL/G|
0,5899*002 (CAL/G-K)

OHN PPHN (ATM)
1 0,5710-001
2 n,3222.000
3 0,1436.001
4 0,0000-000
5 0,_000-000

TEWM (1/C_) PPHT (ATM) 0,6046.001 PFE
O, PPH2 (ATM) 0,9334-004 PFN-

82279,
97727, IONZZATION PUTENTIAL (1/C_)

104119, PARTITIOh FUNCTION
110234, ROSSEt ANU MEAN OPACTTY t]tCM)

(ATM) 0.4698*002
(ATM) 0,21_7"002

0o2118"001
0,22_2"000

WAVE NIJMBE_

(I/CM)

1nO0.
1500,
2000,
2FO0,

3000,
4_On,
5_00,
5_on,

600_,
8n00,

1OriOn,

ABS CO WAVE NUMBE_ ABS CO WAVE NUMBER

(I/CM) (I/CM) (11C_) (1/CM)
0,1540÷004 11000. 0._.15?*002 70000.
0,588_*U03 12000, 0,9890*001 7500C,
0,2993+003 13500. 0.1454"001 PO000.
0,1777"003 15000. 0,5925"001 90000.
0.1164"U03 20000, 0.3101"001 100000,
0,597o*U02 2_000, 0,1_36"001 1_5000,
0,3569+002 27500, 0.1459"001 IFO000,
0,?863.002 30000, 0,1179"001 175000.
0,2341+002 40000. 0,5693*000 200000,
0,_20u+002 50000, 0,3163"000 300000,
0,1404"002 60000, 0,1930*000 400000,

A_S CO
(II_M)

I_._263+000
ii.104_000

t',9749°001
0,63>9-001
0,1190.002
0,_61_6.001
0,40_8-001

I},76_8.001
0,I831*001

0,5898.000
U,_616*000
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TABLE _ f

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

I00 ATMOSPHERES FOR 40,000 OR AND 30,000 =R

PRESS(ATe) 100.
TEHP (R) 40000.
TIMe (_) 22222,
DEN(ntCH3) _,3347-D04

[kTHALPY 0,7893*006 (STU/LE)
FREE ENG =0.1332"007 (BTU/LR)
ENTROPY 0.5303*005 (STU/ER-R)

0,4389*003 (_CALI;|
-0.739_*003 (KCAL/G)

0,5303"002 (CAL/Q-K)

0HN PPPN (ATM)
1 0,2073*002
2 0,3911.000
3 0.n000*000
4 0,0000*000
5 0,0000*000

TEMH (I/C_)
O.

82279.
977220

104119.
110234,

PPHT (ATe) 0=2112*002
PPH2 (ATH) 0,1884-002

PFE ('ATM) 0,3942.002
PPH- (ATM) 0,1248m001

ZONZZATION POTENTZAL tItCP)
PkRTITZON FUNCTZON
ROSS[LAND HEAN OPACITY tl/CN)

_9541,
0,2038.001
0.59B2"000

WAVE NUHBER
(1/C,)

1000.
1_0n.
2000.
2_00.
3000.
4n00,
50_0.
5500,
60On.
8nbO.

10_0n,

ASS CO _AVE NUHBER AES CO WAVE NUHB[R
(l/OH) (rICH) (1/0H) ft/CM)

0,2111÷004 11000, 0.1_49*002 ?0000,

0.8142"003 12000. 0.1536"002 75000,
0.4171"003 13500, 0.1193*002 R0000,
0,2491"003 15000, 0,9473*001 90000,
0.163b*003 20000. 0.4¥33"001 100000.
0,8444+002 25000. 0.2908.001 1_9000'.
015050"002 27_00, 0,2307=001 1_0000,
0,40_3*U02 30000. 0,1061*001 179000,
0,3313"002 40000. 0.8900*000 200000.
0.3Sle*002 90000. 0.50_8"000 300000.
0.2247"002 60000. 0.3097*000 400000.

APS CO
(I/CH)

0.2090,000
0.1673.000
0.30_7.000
0,7114.002
0,S412.002
0,2996*002
0,1830.002
0.1200.002
0._29S.001
0._670.001
0.S182*001

TE_P (R)
TEmP (x)

100.
30001.
16667.

0.6179-U04

£NTHALPY 0,3787+006 (BTU/LR)
FREE [NG ,0,8798.006 (BTU/ER)
ENTROPY 0,419_*005 (BTU/L_eR)

0.2104"0fl3 CKCAE/Q)
-0.4808*003 (XCALIO)

0.4199.002 (CALIGBK)

O_N PP_N (_TM)
1 n.6736.002
2 0.7219.000
3 n.gSlSoOOl
4 0.0000*000
5 n._000"000

TEHN (1/¢V)
O.

82279.
97722.

104119.
110234.

PPHT (ATH) 0.6761*00|
PPH2 (ATe) 0.4462-001

PPE (ATe) 0,16_S*0_2
PPH- (ATN) 0.38R4-0_

ZONZZkTZON POTENTZAL (1/CP)
PARTZTZON FUNCTZON
ROSSELANU _EAN OPACZTY flick)

929_1.
0.2007"001
006014*000

_&VE Nt_H_[_
(11C _ )

2_Oe,

4_0_,

_0_,

kBS CO M_VE NUHBER kBS CO _kV[ NUHB[R
(I/CH) (1/CM) Cl/CH) (14C _)

O,90_e*U03 11000. 0.1_8_'002 70000,
0,_1_*_03 1_000, 0.1161"002 79000*
_.1093+003 13500. 0.9131"001 _0000.
0.114_'003 1_000. 0.7333"001 90000.
0.7627*U02 20000. 0.3949*0_1 100000.
0.3997"002 25000. 0._410"001 225000.
0*241_+U02 27500, 0,1947"q01 1S0000.
n._945.002 3U000, 0.1_00*001 175000.

011_950U02 41]000, 0,8308"000 2f10000.
0,845_*U01 50000, 0,5036÷000 300000,
0,b29=+001 60000, 0.3478"000 400000.

A_S CO

(II_M)
0.3321,000
0.S46_*000
0.441S.001
0.S_98.000

0.129_.003
0.7933.002
0,_2n2.002
0.3_93.002
0.1153.002
0.5058.001
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TABLE XTII'g

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

IOOATMOSPHERES FOR 26,000°R AND 23,000 OR

PRES_(ATM) 100. LhTHALPY
TEMP (R) 25999. FREE £NG
TEMP (K) _4444, EkTROPY
DEN(G/CM3) 0.7953-U04

0.2711.006 (BTU/LR)
-0.7250.006 (BTU/Lfl)

0.3#31,005 (BTU/LB-_)

0.t506,003 (_CkL/G)
=0.4028-003 (KCAL/G)

0.3831,002 (CALt_-K}

OHN PPHN (ATM) TE_m (I/G_)
1 0,R61t*002 O,
2 0,9509-001 822791
3 neP012-O01 97722,
4 0.fl000"000 104119.
S O.nO00*O00 110234,

PPHT (ATM) 0.8b23,002 PPE (kTm) 0.6804,001
PPH2 (ATM) 0.1216*000 PPMo (kTm) 0.3243-0n1

IONIZATION POTENTIAL (t/CP) 96761.
PARTITION FUNCTION 0.2003÷001
ROSSELANU MEAN OPJCITY (1/CM) fl._909.000

WAVE NUMBER AB5 CO
(1/CM) (1/CM)

1000. 0.2878"003
1_00. 0.1199,003
2flO0. 0.6449"002
2_00. 0.398_*002
3000. 0.2687+002

4000. 0.1437"002
5000. O.BBt_*O01
550n. 0.7140"U01
6000. 0.5087*001
8000. 0.333_*001

10000, 0,2292"001

WAVE NUMBER ABS CO WAVE NUHbER
{1/CM) (ltCM) ($/CM}
11000. 0.1980,001 70000.
12000. 0.1/42,001 75000.
13500. 0.1471"001 PO000.
15000. 0.3_85-001 90GO0.
20000. 0._176,001 100000.
25000. 0.1078"001 175000o
21500. 0.1133,001 1_0000.
30000° 0.9479e000 175000.
40000. 0.b241"000 200GO0.
_0000. 0.3413"000 300000.
60000. 0.2/05"000 400000.

A_$ CO
(t/CM)

0.3e97,000
0.90M2.000
0.9375,001
0,10_9.001
0.3462,003
0.1918,003
0.1173,003
0.760$*002
0._3n7,002

0=_696e002
0.7409,001

PRESS(_TM) 10u. LkTHALPY
TEMP (R) 23000. FNEE ENG
TEMP (K) 1_77U, LkTRO_Y
DEN(G/CM3) 0.9373-U04

0.2239*006 (BTU/LR) 0.1244"003 (_CAL/G)
-0.0146,006 (UTUIL_) -0.3414"003 (KCAL/G)

0.3646.005 (BTUtLBeR) 0.3646*002 (CAL/G-K)

OHN PPWN (ATM)
1 fi.9426.002
2 0,3576-001
3 0 ,:]217-0n1
4 O.nO00*O00
9 0.0000,000

1EMM (1/GM)
O,

82279,
97722o

104119,
110234,

PPMT (ATM) 0.9431*002 PPE (ATM) 0.2712,001
PPH2 (kTM) 0.2409*000 PFH- (ATM) 0._079-005

IONIZATION POTENTIAL (t/CP) 10002_.
PAHT_TIO_ FUNCTION 0._001,001
ROSSELANL) MEAN OPaCiTY (llCm) 0,6698*000

WAVE NUMBEP

(%/CM)

tnUO.

1_0_.
2no0.

3_00.

4_U_.
5n00.
550n,
6no_.
8nO0.

lOnO0.

AB_ CO
($/CM)

0._39_,002

0.3473*002
0.1863*U02

O.140n+U02
0.9664÷001
_.5311*00%
0.3311÷u01
0,270_+001
0,2247÷001
O.139b*U01
0,1072+U01

WAVE NUMBEM
(IlCM)

11000.

12000.
13500.

I_000.

2[_000.
25000.
_7500,
30000.
40000.
bOO00.
60000,

kBS CO WAVE NUMBER
(t/CM) (I/CM)

0.9716*000 ?0000.
O.eVll*O00 ?_000.
0.7¥18,000 _0000.
0.7090"000 90000.
0.1098"001 100000.

0.7_14"000 1P5000.
O.bO3e*O00 1_0G00.
0.5132"000 175_00.
0.3013"000 200000.

0.2141"000 300000.
0._081*000 400000,

A_S CO

0.4_19,000
0.1267,001
U,147_*002
0.1540,001
0.3_1b*000
0._378,003
0.1456,003
0.95_1,002
0,8578*002
0,2008"002
0.9119,001
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TABLE _ h

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

IOO ATMOSPHERES FOR 20,OOOOR AND 16,OOO OR

PRESS(ATe) 10_,
T(HP (R) 20000,
TENP (K) 11111,
DEN(O/OH3) 0,1102-003

(kTNALPY 0.1949#006 (BTU/LB)
FREE ENG -0.9_78.006 (BTU/LR)
(NTROPY 0,5_14.00_ (BTU/LPtR)

0,1083.003 (WCALIG)
-0.2871.003 (WCAL/O)

0,3914.002 (CAL/OeK)

GHN PP_N (ATH)
1 0,9794*002
2 n,g247PO02
3 0,7817-002
4 P*761B'O03
q 0.0000*000

TEAM (l/C*)
O,

82279,
97722,

104119,
110234,

PPNT (ATH) 0,9785.002
PPN2 (ATH) 0.4999*000

PP( (ATH) 0,8146.0fl0
PPNo (ATN) 0.]018-005

IONIZATION POTENTIAL (1/C_)
PARTITION FUNCTION
ROSS(LAND HEAN OPACITY (1tC_)

10314_,
0,2000"001
0,?009*000

NAVE NtaHOER
(1/OH)

1000.
lqO0,
2000,
2500,
3sOn.
4P00,
soon,
SS0n,
6000,
ePUO,

loPon,

ASS CO WAVE NUMBER ASS CO HAVE NUMBER
(1/CM) (1/CN) (1/C_) (1/CM)

0,2091"002 11000, 0,4060.000 70000,
0,8974*001 12000, 0,3990*000 79000,
0,4933*001 23500, 0,3635.000 _0000,
0,3103"001 15000, 0,3366*000 90000,
0,2124.001 20000, 0.2568.000 100000,
0,1167.001 29000, 0,3029.000 199000,
0.7339*000 27500, 0,2593.000 190000,
0,7623*000 30000, 0,2252*000 179000,
0,6527*000 40000, 0,1491*000 200000.
0,4750*000 50000. 0,1231"000 300000,
0,4242*000 60000. 0,1716"000 400000,

A_S CO
(1/CM)

0,5547*000
0,1730.001
0,2026*002
0,2144.001
0.S025*000
0,2051.003
0,1791.003
0_1150*003
0.788l_002
0,79o_,002
0,50_3.002

PR[SS(kTM)
TEMP(R)
T(MP (_)
DENIO/CM3)

100,
16000,

9889,
0,1409o003

(NTHALPY 0,2676,006 (BTU/LR)
FREE (NO e0.3709*006 (BTU/LB)
(_TROPY 0,_366"005 (BTU/LAeR)

0,9313.002 (KCAL/$}
-0,2060.003 (XCAL/O)

0,3366*002 (CAL/OeK)

ONN PPkN (ATM)
1 0,9809.00_
2 0o_468"008
3 _*]194"003
4 e,6756*004
9 0,0000.000

TEHM El/ON)
0,

92279,
97722,

104119,
110234,

PPMT (ATN) 0,9809.00a
PPH2 (ATM) 0,1769.001

PPE (ATM) 0,8634,001
PPN" (ATM) 0*7351e002

IONZZATION POTENTIAL (1/CP)
PARTITION FUNCTION
ROSS(LAND H(AN OPACXTY (1tC_)

106942,
0,2000.001
0,0906o001

NAVE NIJHP[R
_(1/CM)

lPO0,
1_00,
2000.
2qOn,
3nOn,
4CO0,
9_00,
9qO0,
6000.
_,nO0,

10_00,

ASS CO
(1/Oe)

0,2476*00t
n,109_*001
0,_12'*000
0,3997*000
o_77u,000
o,_9_3.000
0,991_o0Ol
0,0t89-o01
0,687_=001
0,7669o001
0,9223o001

MkV( NUMBER ASS CO WAVE NUMBER
(1/ON) (1/OH) (1/CM)
11000. 0,9429-001 70000,
12000, 0.9441e001 79000,
1_00, 0,9189"001 _0000,
1_000, 0,_738"001 90000.
_0000, 0,0973"001 100000,
29000, 0,6578-001 1_9000,
27900. 0,P913°001 1_0000,
30000, 0,5413°001 179000,
40000, 0,4626"001 200000,
_0000, 0.7309"001 300000,
60000, 0,1946*U00 400000.

Arts CO
(I/OH)

0,81_4.000
0,2669.001
_,31_3.002
0,3_9.001
0,7609,000
0,36_3.003
0,?276*003
0,_500.003
0,1011.003
0,3177.002
0,13_9.002
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TABLE "_qTl" i

THE COMPOSITION, OPACITYt AND

PROPERTIES OF HYDROGEN AT A

IO0 ATMOSPHERES FOR 13,OOO OR

THERMODYNAMIC

PRESSURE OF

AND I0,000 °R

PRES_(ATM) 100. ENTHALPY
TEMp(R) 13000, FREE ENG
TEMP (w) 7222. ENTROPY
DEN(G/CM3) O,1Bte-003

0,1=29,006 (BTU/LB)
-0,2737-U06 (BTU/LB)

0,3204*005 (BTU/LR-R)

0.7936*002 (VCkL/G)
-n.15_1*On3 (wCAL/G)

0°3204*002 (CAL/G-K)

OHN PPHN (ATM)
1 n,O31B*002
2 n.284t-O04
3 n,_949=005

5 n.1236-006

0,
82279,
97722,

1041191
110234,

PPHT (ATM) 0,931U,002 PPE (ATH) fl.7628-On2
PPH2 (ATM) 0._U02"001 PPH- (ATM) 0,4064=003

IONIZ&TIUN POTENTIAL (I/CP) 108_91,
PARTITION FUNCTION O,20nO$OOZ
ROSSELANLJ MEAN OPACITY (1/CM) PtJ773°0Pl

WAVE NItMPE_
(1/C_)

lOUfl,
1RO0,
2n00,
2_00,
3flOn,
4000,
5n00,
5_00,
6nO_,
800n,

10nOn,

ABS CO
($/CM)

0,290_÷000

0e1292÷000
0.7267o001
0.46_I-001
0,3231"001
0,1819o001
0,1173"001
0.970U'002

0.8161o002

0,1355"001
0,17B_'001

WAVE NUHBER AHS CO WAVE NIJHbER
(I/CH) (1/CM) (1/CM)
11000. 0,1696-001 70000,
12000. 0.1936"00$ 75000.
13500. 0.1920-001 80C00.
%5000, 0,1_52-001 90000,
20000, 0,1_74-001 ¢00000,
25000e 0,$464-001 1_500n,
27500, 0,1_31-001 1_0000,
30000, 0,1615.,001 175000,
40000. 0.2902"001 200000,
50000, 0.7473-001 300000,
00000. 0,2302*000 4C0_00,

A_S CO
(1/CM}

U.11f17÷O01
Ct3679*00%
5,44r'2÷002
_.=b_6*OOl

0._U_÷001
0,4b_0*003
0,3U74,003
0,_054$003
0o12:_6.003

_,_2*002

PRESR(ATH)
TEMP (@)
TEMP (K}
DEN(G/CM3)

10U,
10001,

5556,
0,2971-U03

[KTHA_PY 0,_934"005 (bTU/LB) 0,4963"0n2
FREE ENG -0,1886,U06 (HTU/L_) =fl,1048*Of13
ENTROPY 0,2779÷005 (_TU/L==R) 0,2779"00_

(KCAL/G)
(_CAL/G)
(CAL/_-K)

OMN PPHN (ATM)
$ n,_564÷0n2

2 o,14_9-006
3 0,_0_0-00b

4 0_0_6-008

IE_M (l/_v)
0,

82279_
97722e

104L19t
110234_

PPHT (ATM) 0,_564.002 PF£ (ATM) _,1995-003
PPH2 (ATH) 0,3430÷002 PCM- (ATM} rt._6KS-0e4

I_NIZ_TIQN POTENTIAL (t/C_) lt=979_.
PARTITION FONCTION 0.2000,001
ROSSELANb MEAN OPACITY (1/CM) 0,].3&4-002

WAVE F_LJMPE_

(1/C _)

L_OP,
%_OO,

3flO0,

4e_,

6no_,
BOOO,

1000n,

kU5 CO
(1/CM)

0,7%46-002
0,3%7b-g02
0,1787-U02
0,1_44-U02
0,795V-u03

0,451_'003
O,2971"U03
0,252_-U03
0.2201"003
0,6878-U03
0,_0_9"002

WAVE NUMUER
(I/CM)
11000.
I_000

13500
lb000

20000

_000.
27500

3_000
440n0
50000
60000

_BS CU WAVE NUMBER
(I/CP) (1/CM)

0,11_9-002 7000fl,
0,1_33-002 25VO0,
0,1639"002 PO00_,
0,1446"002 90000,
0,2119-002 I00000,

0,_66H-002 IPSPO_,
9,4937"002 1=0000.
0.b647-002 I75_00,
0._10_o001 200000,

0.6413-001 300U00,

0.2120,000 4n0000.

A_S CO
(I/_M)

ll.]0_4÷001
0,3343*001
0.=0_1÷002
n,_1_5.001
f),O4_0÷000
U.73_1÷003
_1,59_1$003

I'._042÷003
n.33_4÷002
n,_430÷002
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TABLE _ i

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

IOO ATMOSPHERES FOR 7,000 °R AND 5,000 °R

P_ES_(AT_) 100. ¢_THALPY 0.3269+005 (BTU/LP) 0.t816,002 ¢KCAL/G)
TL_P (_) 700U. F_£E LUG -0.110_*006 (BTU/La) -_.669e*0_ ¢WCALtQ)

TEHP (K) 3ee�. [NTRUPV _.2170+00_ (BTU/Ln-R) ,0.._1.79._e2 {C_LtOmK)
DEN(_JCM3) n.993_-003

gHN PP_N (*T_) TE_N (.t/¢_) _HT (_T_;) 0,121_*002 FF_ (ATM_ n..9_I8-007

2 p.P990-011 82270*
5 n.21Q3-013 97722. iONZZATIOk_PDTENTIAL (I/CP) 109Q4_.
4 n._6_8o014 1041i9. PAeTZTION FU_�CTION O._O_*tpt
9 0.7405-019 110214. ROSS[LANU _[kN OPACZT¥ (11C_) 0._|_0_

NAVE NIrHP[¢ ABS CO N_VE NUHBER ABS CO _AV£ _U_ER A'_K C_
(1/C¥) (1/C_) (1/CN) IIlC_) tllC u) ttt_t

lPO_. _._lOe-UO8 11000. 0.2709_004 $O00fl. _o144'_I*000
l_OO. O.239P-U07 12000. 0.3_92"004 79000. O.4enl.000
2no_. _.703_-007 13900. 0._7e-004 _0000. 0.97_b.001
2_0_ _.1b01-006 15000. 0.7479_004 eO00_, g,_OtO_l'OQO
3n_e. n.310a-uOb 20000. 0.1993-003 100000. 0,13_.000
4eO_. 0_637-u06 29000. 0.4438-003 _SOOe. 0.1303*004
:9_0_* O,1877oU09 27500, 0,6641"003 190000* _,2371"004
9_0n. _.2_0_-u09 30000. 0._72-003 179000. _.99_4,003
6_0_. 0.349¥-009 40000. 0._77"002 200000. 0.a9_6.003
6°On. n.9_11-u09 9_0001 0.9177-002 300000. i_.A�_B.001

10e0_. _1991-U04 bU000_ 0.3U41"001 400000. 0.38k0,001

PRES_(AT_) _0_. LkT_ALPY O.1767*O09 (BTU/L8) 0.0817*001 (xCA_/O)
T_HP (k) _OOU, F_(( (NG -0.7939"00_ (8TUtLR) -0.4408*002 (KCA_/_)
T£MP (_) 277_, [4TROPY q,1940*U0_ (_TUI_ReR) 0,t940"0_2 (CAL/O_K)
DE_(_/_H3) 0,#Blu-003

OHN PPkN (kT_) TE_H (tt_P) PPHT (ATe) 0.7_1e*000 PFE (ATM) 0.4_49e011
1 _.7916.000 O. PPH2 (ATH) 0.992_*002 Pfi_- (ATH) _.]4_6-0t|
2 0,9406"018 82_79.
J e.?_10-02_ 97722. ZONIZATION PUT_NTZAL (1/GP) 109_7F.
4 fl.4600-0_2 104119. P&_T_TZOh FU_CT_0N 0.2000,001
9 9,1242-0_ _10234, ROSS(LAN_ HEAN OPACitY (11C_) 0,9044-007

MAV[ NHH_[_ ABb CO MAVL NUHHEH AHS CO NAV[ NtlHBER A_S CO
(1/C _) (11C_) (1/C_) (1/C_) rl/C_) (l/C_)

le_rl. _.478_-009 _1000. 0;1_19-009 70008. 0.1039-001
l_Oe, q._lS_'U08 1_000. 0.2_49=009 79000. 0.3449-001
2eoe, n,e_v.u08 1_900, 0,aY_I-009 FO00_, 0,_1_3.000
_qun, n,138_-007 1_000, 0,_339-009 _0000, 0,4313.001
3n_n, fl,P61_-U07 20000. 0.1427"004 1_0000. 0.977e-002
4_0_. _.701_-_07 25000. 0.3182=004 12900_. 0.7053,0_4
9_on. n.147.*,_0_ 27_00. 0.4_47-004 1_0000, 0.?077*004
9_Ue ° _.._ .... n_ _'.0_0. 0.0_64"004 17_U00. 0.1_$0.0_4

10000. ,.14U_-uO_ _,I_nu. 0.{1_'(_? 400_00. _.33_3.000
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TABLE "9'111"k

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

IOO ATMOSPHERES FOR 3000 °R

PR_SF(ATH)
1E,P (_)
TEMP (_)

100,
300_.
1667,

_,1474-U02

EkTNALPY 0,896B*004 (BTU/LR)
Fk(( ENG -0,4_77*005 (BTU/L_)
bkTgUPY 0,1723"005 (BTU/L_'_)

n.49R2*U_l (_CAL/G|
-_,2373"_P_ (xCAL/G)

_,$773"1) P_ (CALI_'K)

0NN PPt_N (J Te')

1 n,'J 0"/3°0n_
2 (_, r_000*0P0
3 0,_00V*OP. 0
4 (1,11000*U0_
aj 11, nO00*O.O

TE_H (tic v )
O,

82279,
97722,

ln411.9,
11()234,

PPHT (ATe) 0.1073-0n2
PPN2 (ATH) n.1000,003

PPE (ATH) _,nO_O*O00
PPH- (ATN) N,,IUN()*UNO

IONZZ_TZON POTEkT1AL (1/C_)
PARTITICJ*_ FU_CTZU_
_OSSEL.ANu NECk 0PACTTV tl/CV)

'l 1!9e,79,
n.l, onn,.ono
I1.10_+ 4,,, 1)_9

gAVE Ni_HPEk
CL/CH)

2_011.
2110n.

4_on,
SnO_o

6_U(!,
RnUQ.

_Bh GO _AVL NUHBER ABS CO kAVE kl._Hb(_
(11C;_) (IlCH) (11C_) (1/C_)

_,_2_0-01_ 110_0, 0,_9$-00_ ?OCO0,
0,9974-012 1_000. 0,ea47-008 7500_.
O,P994°UlO 1_00, 0.1_29-007 PO000,
"._0_'0_0 _000, 0.1744"007 OOf:O0,
n,_004°U09 21_000, O.4bb3eO07 _110f;0_.
11,2_9-009 25000, 0,1040-006 175_00,
11,_15,_-U09 _500, 0,1486-00_ 1_000_,

n,91_i-009 4_000, O,eV7Q-OOe 2t, O000.
0,227L,'U0_ 50000, 0,_1_2"005 3OOC0O*
O,_6_-uO_ o_1000, _,7131o005 4_0_00.

(1/rH)

_).11_6-003

,,_4!'9-003

1_,3433*004

1!,3479-U114

_,I_9-002
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TABLE _ a

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

250 ATMOSPHERES FOR 2OO,OO0°R AND 175,OOO OR

PR£S_(JTM) 25u,
TEHP (A) 200000,
T[HP (x) 111111,
DEN(_/_M3) 0,1383-U04

LNTMALPY 0.2641-007 (BTU/LB)
FRE( (NG -0.1149_008 ¢BTU/LR)
ENTROPY 0,7067"00_ (BTU/LReR)

0.1467.004 (_CA_tQ)
-0.63fl4.004 (wCkLIGI

8.7067*082 (CALIG-K)

OHM PP_N (ATH)
1 n._957-001
2 n.54_3-001
3 e.37_1-001
4 0,0000*000
5 n.+o00+O00

TEMH (1ICY)
O,

82309,
98068,

106062,
117646.

PPHT lATH) 0,1317.000
PPH2 (ATH) 0,9772-008

PPE (ATM) _.124¥.003
PPH- (ATH) 0.987t*006

ZONIZATZON POTLNTZAL 11tC_)
PARTITZON FUNCTZON
ROSS£LAND MEAN OPACITY (ltCM)

96112.
0.b6_7.002
0.1894"002

WAVE NUHB[R
(11C_)

2n_O.
lqO0°
2000.
2qO_.
3nOno
4AO0,
9_Or,
5SOn,
6nO0.
8nO0.

tO000,

ABS CO MIrE NUNeER ABS CO kAY[ J_J_BER
(1/CN} (I/CM) (11C_) (1tC_)

.0,2_9_*003 _I000, 0.6195"000 70000.
0.8387*U02 12000. 0,9033*000 79000.
0,A05_*002 13900, 0,3_01'*000 80000,
0,231_*002 X�O00. 0.3403*000 9000e.
0_1469,002 20800. 0_7S8*000 1000009

0.9165.001 27500o 0,8450,001 19000_J
0,3300.001 3AO00, 0,.6912'00_ 17S0009
0,2670*U0_ 40000, 0._940.001 200000,
0.133U*001 _0000, 0.2092-001 300000,
0,7782*000 60000, 0.1_53"001 400000.

0._97-002
0.78_-00_
0.._99-001
0.499_-002

,o_1-+ll.oe_
o.Tll_l.oe+
0,_97£e001
0,38_9-002

O,_3tt-O01

P_ESA(ITM)
TEmP (R)

DEN(_ICM3)

2SU,
£7900U,

0,15_1"004

¢NTNALPY 0.2393*007 (BTUt_B)
FREE £NG e0.974$*007 (BTUt_B)
ENTROPY 0,69_*00S (BTU/_B_R)

0,_329.00_ (_CAk/6)
-0,9412*0_4 (UCAk/g)

e,_913*002 (¢_LIO'_}+

OHN _P_N (AT_)

3 e,1419.00_
4 0,_000*000
S 0.0000*000

TEWm (I/UP)
O,

8_309,
98060,

_0606_,
_17646,

PPHT (AT_) 0.1869*000
PPH2 (ATH) 0,2¢20-007

PP[ (ATM) 0,$_49.00_
PFHo (ATH) 0,_30_-009

IONZZ_T_ON POTENTZAL (1/C_)
PARTITION FUNCTION
ROSSELAND MEAN OPACITY (11C_)

99230,
0,STSi*0it
0,27_-00|

WAVE NU_R[_
(tt0_)

lqOn.
2_0_,
2qo_,
3_00.
4_UO,

5_0fl,
6nOfl,

1_000.

ABS 00 NAVE NUHBER AB$ CO _AV[ NUMBER
C_tCM) Cl/CH) Cl/CH) IItCM)

O+3364*U03 11000. 0,9164*000 70000,
_,_+20_*003 12000, 0.7493"000 79000.
e._833*002 ta900. 0.6619*000 _0000.
0,334_*U02 19000, 0,9_09"000 _0000,
0.712_*002 2UO00. 0.2703"000 100000.
0,1049*002 25000. 0.1_23"000 1_9000.
_._OBb*U01 27500. 0.1304*000 150000.
fl.483U*O01 3_000. 0.1067"000 179000.
_.39_*001 40000. 0,5463-001 200000.
0.1959*U01 50000. 0.3222"001 300000.
0.115tj*001 bOO00. 0.2077"001 400000.

A_S CO
(t/ON)

0.1424-001
0.1200o001
0.10)1o001

A,3502-'001
0._1=0-001
0.1371-001
0.9277-002
0.6550-002
_,2178-002
0,9706-003
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TABLE _ b

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

250 ATMOSPHERES FOR 150,O00°R AND 125,000 OR

PRESR[AT_) 25_J. LkTMALPY 0,2143-007 (bTU/LB)
TEMp (P) 149999. FkE[ ENG =0,8{)2h.007 (bTU/La)
TEHP (K) 833_3. _kTROPY 0,6780*U05 (BTU/Ln-N)
DEN(_/CH3) 0,1840-U04

n,1191.004 (_CkL/G)
.n.4459+on4 (wCAL/G)

0,6780.0n2 (_kL/G=K)

OHN PPhN (ATH) TERH (1/G_) PPHT (ATH) n,2d47,000 PkE
1 flo1196eOnO O. PPH2 (ATe) 0.5413-007 PFH-
2 P,115fl*O00 82309o
3 n,4960eO01 98068o ZONZZATZOh POTENTIAL (IIC_)
4 0,n000,000 1060e2, PARTZTZON FUNCTIOFJ
5 OtPO00*O00 117646. ROSSELANU HEAN OPJCZTY (l/CN)

(ATe) n,1249"003
(ATH) 0.62A2-005

0,47_1"001
_,_5_9°002

NAVE NtJHPEP AB5 CO WAVE NUHBER ABS CO kkVE NIJ_FER
(I/CM) (IlCH) (1/C_) (I/CP) (ltCM)

1000. floSO8OeUO_ 11000. 0.1444"001 70[_00.

1_0n. P.1827"003 12000. 0.1415*001 75_00.
2flO0. _._909*002 13500. 0,1086*001 PO000,
2_00. n,512_*U02 15000, 0,_064e000 gO000,
3non, 0,3275*002 20000. 0,4471e000 100_00o
40On. 011626"002 25000, 0.2691*000 175000.
5_00. 0o9461_U01 27500, 0.2163eO00 1_0000.
5_00. 0t7921"001 30000. 0.1/70"000 175000.
6000. 0o6104*001 40000. 0.9046p001 200000.

6000. 0,3071"001 50000. 0.5_15"001 300000.
100nn. 0oi809,00_ 6_)000. 0.3410-001 400U00.

A_S CO
(1VCH)

0,7326-001

0,19_5-001
r._O-O01

_.1226-001
_.7777-001
0.45_5-001
(_.7911-001
U.19_5-001
n._373o001
_.45n9-002
0._003-002

PRESR(&TH) 250. LhTHALPY 0.1094*007 (BTU/LB)
TEHP (R) 124999. FHEE ENG -0,6352.007 (BTUtLn)
TEHP (K) _9444, LkTRUPY 0,b597_005 (BTU/LReR)
DEN(_/CH3) 0,221_-U04

0,10_2.004 (KCAL/G)
ofl,3529*Uf14 (vCAL/G)

0.6597.0_2 (CAL/GoK]

OH_ PPHN (_TV) TEHH (1/C_) PPHT (ATe) 0.4_53,000 PFE
1 O,P536eO_O O0 PPH2 (ATH) 0.179_-006 PFH-
2 n._843.000 82309,
3 n,4738-001 9806_, ZONZZATZUN POTENTIAL (IlCP)
4 O.O000eO00 106062, P&_TZTION FUNCTION
5 0,0000-000 _17646e ROSSELANU MEAh OPACITY {IlCH)

(ATH) n.1268,0n3
(ATH) 0.2144-004

9268_,
0._8_8,0nl
0._97_=0nl

WkVE NIlMPE_ kB_ CO WaVE NUMBER ABS CO wAVE NUHHER
(llCP) (1/Cm) (l/CH) (1/C_) (1/CH)

1non. 0_303_003 11000. 0.3102*001 ?0_00.
150fl, 0.301i_+003 12000. 0,2058*001 ?500fl,
2non, 0,1477-003 13500, 0.1969"001 PO000,
2_00, n,8542-002 15000, 0.1057*001 gO000.

30U_. 0,547_+002 20000. 0.8166"000 100_)00.
4flon. n._736*uO2 2_000. 0._921"000 12500fl.
5non. 0.1601,002 21500. 0.3954*000 l=O00n.
5_00. 0,1270*002 30000, 0,3_34"000 175000°
6qO_. 0.1037+002 400qO. 0.1646,00_ 2_0000.
8POfl, n.524_*u01 b_)O0_. 0._007"001 3_0_00.

lOnOO, o.309_+001 buooo, o._121-o01 40oooo.

k;$ CO
(1/CH)

0,41,_6-001
0,3473-0nl
O.P93e°O01
0,P1_7o0_1
_.P015,000
u.1i72.000
P.73_3-001

(_.34_5-001
(le1114-001
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TABLE _ c

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

250 ATMOSPHERES FOR IOO, OO0°R AND 90,000 °R

PRES¢(ATM) 2_U. LkTNALPY 0,1842.007 (BTUtLB)
TEHP (_) 100001, F_EE ENG -0,4729-007 (BTU/L_)
TEMp (W) 55556. _kTROPY 0,6371-005 (BTU/L_eR)
DE_(_/_M3) 0.2775-004

0,9120.003 (WCAL/G)
-0._627.004 (KCAL/G)

P,6371*On2 (CkLtGeK}

OMN PPHN (iT M) 1EHM (IlGP) PPHT (kTM) 0,1013.001 P_E

1 _,_771,000 O_ PPN2 (ATM) 0,9578-006 PFN-
2 _,3214.000 82309,
5 _,_428-001 98068. IONIZATION POT_NTIAL (1/CP)
4 _,P000*000 I0b062. PAHT_TION FUNCTION

0,n000*O00 117648, _OSSELANU MEAN OPACITY tl/CM)

(ATM) n,1245.003
(ATM) N,]030-0_3

9065_,
0,29Q_*001
0,_272-0nl

WaVE NIIMPEG ABS CO WAVE NUMBER ABS CU WAVE NUMBER
(11C_) (I/CM) (t/CM) (l/CV) (I/CM)

1nUN, 0.152_*004 11000, 0,0446*001 70C00,
110_, 0,597_*003 1_000, 0,5530"001 75000,
200fl, n.275b*U03 1_500. 0,4116"001 80000,
250P, n,lBO_*U03 15000. 0,3_63.001 QO000.
3000. 0.105_+U03 20000, 0,1717-001 100000,
4nOn, n,5191*U02 25000, 0,1033"001 175000,
5nO0, 0.305_002 2/500, O,e_90*OOO 1_0000,
5qO_, 0._440"002 30000, 0,_768"000 175000,
6nO_. _.1987,002 40000, 0,3412"000 200000,
8nO_, 0,1010-002 90000, 0,1971-000 300000,

lo_un, 0,793_.u01 _0000. 0,1242.000 400000.

A_ CO
(]/CM)

0,8331-001
U,_946-001
0,5_53-001
0,4_9-001
0,_860.000
0,59?7*000
0,P439.000
0,_613,000
0,_1?0-000
0,3_20-001
0,1_05-001

PRESF(kTM) 25U.
TEMP (P) 9000U.
TEMP (x) _OOOU.
DEN(_/CM3) n,3089-004

[kTMALPY 0,1539-007 (BTU/LB)
FREE ENG -0,4097-007 (BTU/L@)
LkTROPY 0,6262"005 (BTU/LR-R)

fl,8551"003 (WCAL/G)
=0.2276"0_4 (WCkLIB)

n.6262.002 (CkL/G-K)

OMN PPHN (ATM)
1 _.1084-001
2 0,3907"000
3 0,0000"000
4 0,_000"000
5 0,_000-000

TENM (1/CV)
O.

82309.
9806A.

106062.
117646e

PPHT (ATM) 0.1474.001 PPE
PPH2 (ATM) 0.2270-005 PPN-

IONIZATION POTENTIAL (I/CP)
PARTITION FUNCTION
ROSSELANU ME_N OPACITY tllCM)

(ATM) 0,1243-003
(ATM) _,2178-003

_9_9_,
fl,27_1"001
0.1838-000

WAVE NIIMPEE
(I/CM)

ln0_,

2n00,

3_00.

4P00,

5_00,
6n00,
Rn0_,

]0_0_,

kB5 CO
(I/CM)

0,2031*U04
0.747_+00_
n.370e*U03
0,2164,003
P,1397*U03
0,7047"002
0.4159*U02
0,532J*U02
n,270e*002
0o1791i*U02
_,110_+002

WaVE NUMBER ABS CO WAVE NUMBER
(1/CM) (l/CM) tl/CM)
11000, 0,_997"001 70000,
1_000, 0,7444"001 75000,
16500, 0,5751"001 _0000,
15000, 0,4658"001 _0000,
_0000, 0,_95"001 1_0000,
2bOOO. 0,1438"001 lP5000.
27500, 0,115_*001 1_0000,
30000, 0,9389"000 175000,
41)000, 0,_701"000 2PO000,
50000, 0.2_98"000 3_0000,
OUO00, 0,1o90-000 400000.

A_S CO
(1/CM)

0,1127.000
0,9377-001

n,7_9-001
0,_5_8-001
0,1230-001
0,69_9-000
0,43P3.000
0,2Bb1*000
0,1977"000
_)._377-001
0,P8_8-001
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TABLE _ d

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

250 ATMOSPHERES FOR 80,O00°R AND 70,000 OR

PRESS(ATH) 29U.
TEHP (P) 79999,
TEHP (K) 44444,
DEN(_/CM3) 0,3488"004

£NTHALPY 0.1434"007 (BTU/LR)
FREE ENG -0.3476"007 (BTU/Ln)
ENTROPY 0.6137"005 (8TU/LReR)

0,7964*003 (KCAL/G)
-0.1931,004 (KCALfG)

0.6137,002 (CAL/G-K)

OHN PPHN (ATN)
1 0.1932.001
2 0.4743*000
3 0,0000.000
4 0,0000"000
5 0,0000"000

TERM (1/CM)
O,

82309,
98068,

106062,
117646.

PPHT (ATH) 0.2405-001
PPH2 (ATH) 0.6948-005

PPE (ATH) 0.1238,003
PPH- (ATH) 0.5305=003

IONIZATION POTENTIAL (I/CH)
PARTITION FUNCTION
ROSSELAND HEAN OPACITY (ltCH)

88322.
0.2491+001
0.38_6,000

NAVE NUMBER
(1/CH)

1000,
1500.
2000.
2_00,
3nO0,
4000.
5no0.
5500.
6000,
8nO0.

10000.

ABS CO NAVE NUMBER ABS CO WAVE NUHBER
(I/CM) (I/CM) (I/CH) (ltCH)

0.2800*004 11000. 0,1299"002 70000,
0z1087"004 12000, 0,1075"002 75000,
0.5170"003 13900, 0,e305"001 80000.
0.30_7"003 15000. 0.6580"001 90000.
0,1961"003 20000, 0,3447"001 100000.
0.9998"002 25000, 0,2061"001 125000.
0.5B_6+002 27500. 0.1648"001 1_0000.
0,4699*002 30000. 0,1340"001 175000,
0,3814.002 40000, 0,6654*000 200000.
0,2S_9-002 50000, 0,3788*000 300000,
0e1_97"002 60000, 0,2357"000 400000,

k_S CO
(ltCM)

0,1562.000
0,12_6-000
0,1091.000
0.3216.001
0,24_0.001
0,]400-001
0._b_5*000
0._676-000

0.3931"000
0.1267,000

0.5619o001

PRESS(ATH)
TEHP (R)
TEMP (K)
DEN(G/CM3)

290.
70000.
38889,

0,40L7-004

ENTMALPY 0,1322-007 (BTU/LB)
FREE ENG -0,2869.007 (BTU/LB)
ENTROPY 0.5987"005 (BTUtLReR)

0.7342*003 (_CALIG)
-0,1594-004 (xCALtG)

0,_9R7"002 (CALIG-K)

OHN PPMN (ATM)
1 0.3794"001
2 0,5663*000
3 0,0000.000
4 0,0000.000
9 0.0000.000

TERM (IlCH)
O,

82309,
98066.

106062,
117646.

PPHT (ATH) 0,4361.001
PPH2 (ATH) 0.2733-004

PFE (ATM) 0,12_8"0fl3
PPHo (ATH) 0,$4F5"002

IONIZATION POTENTIAL (ltCP)
PARTITION FUNCTION
ROSSELAND HEAN OPACITY (1/CN)

86780,
0,2298.0nl
0,7399-0n0

NAVE NUMBER
(1/CH)

1000,
1_00,
2000,
2_00,
3000,
4000,
5000,
5500,
6000.
8000.

10000.

ABS CO NAVE NUMBER ABS CO _AVE NUHBER
(IICM) (ltCH) (I/CM) (1/C_)

0,40[6"004 11000, 0.1938"002 ?0000,
0.1498"004 22000. 0.1603"002 ?5000.
0,7510"003 13500, 0,1237"002 _0000.
0,4465*003 15000, 0.9788"001 90000.
0,2868"003 20000, 0,5101"001 100000,
0,14_9"003 25000, 0,3032"001 125000,
0.1037"003 27500, 0,2417"001 150000.
0,8496"002 30000, 0,1960"002 175000,
0.7077*002 40000. 0,9626"000 200000.
0.3848*002 90000. 0,5428*000 300000.
0.2383*002 60000. 0,3351"000 400000.

APS CO
(I/CH)

0,_207.000
0,1627*000
0,1550"000
0,7292*002
0,5_02.001
0,3141.001
0.1928.001
11,12_7-001
0,8768*000
0,_8_4.000
0,12_3-000
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TABLE _ e

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

250 ATMOSPHERES FOR 60,000 OR AND 50,000 OR

PRESSlATM) 250,
TEMP(R) 59999.
TEXP (K) 33333,
BEN(G/CM3) 0.4774-004

[NTHALPY 0,1193"007 (BTU/LB)
FREE ENG -0.2260-007 (BTUILB)
ENTROPY 0,_789.005 (BTU/LAeR)

0,6628*003 (KCAL/B)
-0,1267*004 (KCAL/Q)

0,5789*002 (CAL/OeK)

OHM PPHN (ATM)

1 0,8475"001
2 0.6462*000
3 0,0000*000
4 0,0000.000
5 0,0000.000

TERM (1/CM)
O,

82309,
98066,

106062,
117646,

PPHT lATH) 0.9121,001
PPH2 lATH) 0.1519-003

PPE (ATM) 0,1204"003
PPH- (ATM) 0,4964600|

IONIZATION POTENTIAL (tlCP)
PARTITION FUNCTION
ROSSELAND MEAN OPACITY fllCM)

84910,

0.2152"001
0o1133"001

WAVE NUMBER
(1/CM)
1000,
l_Ofl,
2000.
2500,
3000,
4000.
5000.
5_00.
6000,
6000,

10000.

ABS CO NAVE NUMBER ABS CO WAVE NUMBER
(1/CM) (1/CM) (11C_) (ltCM)

0,5999*004 11000. 0,2969*002 ?0000,
0,2257*004 12000, 0,2452*002 75000,
0.1238"004 13500. 0.1680*002 80000.
0,6721"003 19000, 0,1490"002 90000,
0.4960*003 20000. 0.7703"001 100000.
0.2534*003 2_000. 0.4542'001 125000.
0,1599"003 27500, 0,3607"00t 190000*
0,1307"003 30000, 0,2915"001 175000.
0,1089"003 40000, 0,1413"001 200000,
0.5915"002 50000. 0,7868*000 300000.
0,3656*002 60000, 0,4033*000 400000,

ABS CO
(IICM)

0.316O*000
0.2625*000
0.2343*000
0,1917.002
0,t467.002
0o8176.001
0,50076001
0,3286*002
0,2273.001
007320*000
0,3246.000

PRESS(ATM)
TEMP(R)
TEMP (K)
DEN(O/CM3)

250,
50000,
27776,

0,6033o004

(NTHALPY 0.1018.007 (BTU/LB)
FREE ENG -0,1721-007 (BTU/LB)
ENTROPY 0,5478*005 (BTUILR=R)

0.5636*003 CKCAL/e)
-0.9560*003 (KCAL/Q)

0.5475*002 (CAL/O-K)

OHN PPHN lATH)
1 0,2220.002
2 0,6646*000
3 0.0000*000
4 0,0000*000
5 0,0000*000

TERN (1/CM)
O,

82309,
98068,

106062,
117646,

PPHT (ATM) 0,2286*002
PPN2 lATH) 0,2335-002

PPE lATH) 0,1136*003
PPH" (ATM) 0,2037"001

IONIZATION POTENTIAL (1/OR)
PARTITION FUNCTION
ROSSELAND MEAN OPACITY (ltCM)

82803,
0,2060*001
0.1919"001

WAVE NUMBER

(1/CM)
1000,
1500,
2_00.
2_00,
3000,
4000.
5PO0,
5_00.

6000,
8000,

10n00.

ABS CO HAVE NUMBER ABS CO HAVE NUMBER

(L/CH) II/CM) IIlCH) (ltCM)
0,6464*004 11000. 0.4521'002 70000*
0,21_9*004 12000, 0,372_*002 75000,
0.1614"004 13500. 0.2656*002 BOO00.
0.1027*004 15000, 0.2248"002 90000.
0,708_,*003 20000, 0,1190"002 100000,
0.39_003 25000, 0,6726'001 125000,
0,24i2"003 27500, 0,5323'001 150000,
0,2016_003 30000, 0,4267'001 175000.
fl,1677-003 40000, 0,20_9"001 200000,
0.9071"002 50000. 0.2144"001 300000.
0,5580*002 60000, 0,7009"000 400000,

AeS CO
(IlCM)

004627*000
0,3925*000
0,4809*000
0.6066*002
0,4627*00_
0,2560*002
0,1570.002
0,I029.002
0,7119-001
0.2292.001
0,1019.002
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TABLE "9'I_rf

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

250 ATMOSPHERES FOR 40,000 OR AND 30,000 OR

PRESS(ATM) 250,
T£MP (R) 40000,
TEMP (K) 22222.
DEN(G/CM3) 0,8770-004

ENTNALPY 0.7297*006 (BTU/LB]
FREE ENG -0,1221*007 (BTU/LB)
ENTROPY 0,4_77.005 (BTU/L_mR)

n,4054.003 (KCAL/G)

-0,67F3-003 (KCAL/G)
n,4877*On2 (CALIG-K]

OHN PPHN (ATM)
1 ntA6F6*OO2
2 0o6372-000
3 0o0000-000
4 O,nO00*O00
5 0,0000*000

TERM (I/CM)
O,

82309,
9806_,

106062,
117646,

PPNT (ATM) 0,6749*002
PPN2 (ATM) 0.1923-001

PPE (ATM) n.9112,0N2
PFH- (AIM) _._301-001

IONIZATION PUTENTIAL (1/CM)
PARTITION FUNCTION
ROSS[LAND MEAN OPACITY (I/CM)

O.?OJ�*Unl
O._2_U*bnl

gAVE NUMBER
(1/CM)

1000.
1500.
2n00.
2500.
3000.
4000,
5000.
5500.
6000,

8000.
10000.

ABS CO
(1/CM)

0o7500+004
0o3542.004
0o2046-004
0,1325.004
0,924_*003

0e5181"003
0,3277"003

0,2688"003
0,2240*003
0,1215"003
0,7491÷002

wAVE NUMBER ABS CO WAVE NUMBER
(1/CR) (l/OH) (1/CM)

11000. 0.6075*002 70000.
12000. 0.5010"002 75000.
13500. 0.3848*002 FOOOfl.
15000. 0.3032*002 90G00.
20000. 0.1659*002 100000.
25000, 0.9184"001 175000,
27500, 0,7304"001 1KOOOfl,
30000, 0.5916"001 175L00.
4nO00. 0.2915"001 2000On.
50000. 0.1674"001 300000.
60000. 0.1066"001 400000.

ABS CO
(l/CM)

0.7679*000
0.7_92,000
0.2_47,001
0.2296*003
0,]746*003
U,9664*002
0.5904*002

0,3671"002

0.2676"002

l_,_597-001
0.3784,001

PRESS(ATM)
TEMP (R)
TEMP (K)
DEN(G/CM3)

250.
30001.
16667.

0,1594-003

_NTHALPY 0.3519+006 (BTU/LB)
FREE ENG -0.8183"006 (8TU/LB)
ENTROPY 0,3901"005 (BTU/LB-R)

0,1955"003 (KCAL/G)
-fl,4546"003 (KCAL/G)

n.3901-002 (CAL/G-K]

ONN PPPN (ATM)
1 0.1815-003
2 0.4847*000
3 0.0000-000
4 0,0000-000
5 0.0000-000

TERM (I/CM)
O.

82309,
98068.

106062.
117646,

PPMT (ATM) 0.1819,003
PPH2 (AIM) 0.3232*000

PPE (ATM) fl.3_72*0f12
PPN- (AIM) n,21MS*OflO

IONIZATION POTENTIAL (I/CM)

PARTITION FUNCTION

ROSSELAND MEAN OPACITY (I/CM)

B7_5_.
O._00b+Onl
O._O_b*O_l

NAVE NUMBER
(IlCM)

1_00.
1500.
2000,
2S00,
3000,
4000,

5000.
5500.
6000.
8000,

10000.

ASS CO
(I/CM)

0.4021*004
0.1593,004
n.8306,003
0,5021-00_
0.3330-00_
0.1741-003
0.1761,003
0.1487-003

0,1268*003
0,7416-002

0,4841*002

wAVE NUMBER ABS CO WAVE NumBER

(1/CM) (1/CM) (1/CM)

11000. 0.4027*002 70000.
12000. 0,3400*002 75000,

13500. 0.2e99,002 80000.
15000. 0.2190"002 _0{_00.
20000. 0.1227"002 100000.
25000. 0.7_16"001 125000.
27500, 0,6450"001 150(I00,
30000. 0.5411e001 175000.
40000. 0.301_*001 200C00.
50000. 0.1950"001 300000.
60000. 0.1460-001 400_00.

AgS CO
(1/CM)

0.1699-001
0,3371-001

0.3155-002
0.83_4*003
0.6325*003
0.3506,003
0.7145,003
0.]_06+003
0.9696*002
0,30_8"0fl2
0,1379"002
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TABLE _ g

THE COMPOSITION, OPACITY, AND

PROPERTIES OF HYDROGEN AT A

250 ATMOSPHERES FOR 26,000 OR

THERMODYNAMIC

PRESSURE OF

AND 23,000 OR

TEMP (k) 25999.

TEMP (K) 14444.
DEN(_I_M3) 0,2019-U03

EkTHALPY 0,25866006 (BTU/LR)
F_EE ENG -0,6757-006 (BTUILn)
ENTROgY 0,3594-005 (BTUILa=R)

0.1437-003 (WCAL/G)
-0,3754-0n3 (WCAL/G)

0,3594-0n2 (CAL/_-K)

OHN PPNN (_TM)

1 n,_2P3*O03
2 fl,_447*000
3 e,_946-001
4 O,NO00*OO0
5 o.no00*O00

TEhM (1/C_)
P,

82309,
9806R.

106062.
117646,

PPNT (ATM) 0,2225-0n3
PPN2 (ATM) 0,8100"000

PFE (ATM) n,13_3*ON2
PPN- (ATM) n.]eP7.000

IONIZATION POTENTIAL (11C_)
PARTITION FUNCTION

ROSSELANb MEAN OPACITY ($1CM)

92864,
0,2002"001
0.23_0"0nl

WAVE NIIMBE_

(IlCM)
ln00.

l_On.
2POP.
2fion.
3flO0,

40UN.
5non.
5_00.
6nOn.
8_00,

1OriOn,

AB_ CO WAVk NUMBER AB$ CO WAVE NUMBER
(ltCM) LIlCM) (I/CM) (IlCM)

n.|141},uO_ 11000. 0.2121,002 ?OCO0,
0.466_*003 1_000o 0,1622*002 75000.
0,_48_U03 13500, 0,1481"002 PO000.
0,1_24*U03 15000, 0,1_27"002 90000.
0,102_÷U03 _0000, 0,7_606001 100000,
0,5446+U02 25000, 0.4_28÷001 _5000,
n,3332+002 27500. 0.4060÷001 1FO00_.
0,269_*002 30000, 0,3465"001 175000,
0.2220_002 40000, 0.2046÷001 200000,
n,129_÷002 50000, 0,142ne001 300000;
n,9254+001 60000, 0.1_50-001 400000,

A_S CO
¢1/CM)

0.2217÷001
0,_733÷001
0,62_1,002
0,_853-001
0,H9446003
0.4972e003
0,30_7÷003
0,1999.003
0,1374÷003
0,4_4_002
0,_847÷002

PHFSF(_TH)

TEMP (_)
TEwP (X)
DEN(nt_M_)

250,
23000,
12776,

0.2369oU03

LhTNALPY 0.2180"006 (BTU/LB)
F kEE ENG -0,5723-006 (bTU/La)
[_TRUPY 0,3436"005 (_TU/L_=R)

0,1211-003 (KCALIG)
-0,31_0÷003 (WCkL/G)

0,3436-0n2 (CAL/G-K)

ONN PP_N (_TM)
1 fl,23_2÷003
2 0.9008-001

P,_576-001
4 O.qO00*O00
5 o,nO00,O00

TE_M (1/C_)
O,

82309,
90068,

106062,
117646,

PPHT (kTM) 0,2384*003
PPH2 (ATM) 0,1539÷001

PPE (ATM) n.49AB*O01
PPN- (ATM) O.96A4-0Pl

IONIZATION POTENTIAL (1/C_)
PARTITION FUNCTION
ROSSELAND MEAN OPACITY (1/C_)

9741r,.
0,_001÷001
0,]._77-0Ol

WAVE NI_MRER
(ltCM)

1nO0.
1KO0.
2nO0.
2500,
3_00.
4nO0.
5_OO.
5_00.
600_.
Bno_.

1OriOn,

AB5 CO WAVE NUMBER kBS CO WAVE NUMB(R
(ltCM) (//CM) (I/CM) (I/CM)

0.3306+003 11000, 0.3820"001 ?0000,
n,1417÷003 12000, 0.3_78_001 75000.
0.777_÷002 13500, 0.3_59"001 _0000,
n,4_72-002 15000, 0,k973"001 _0000,
0.3324÷002 20000. 0._698÷001 100000,
0,181_'002 25000, 0,2_62÷001 1_5000,
0,]130*U02 27500t 0.2192÷001 1_0000,
n,922_*001 30000. 0,1901"001 175000,
0,7669*001 40000. 0,1192"001 200000,
0._022_001 50000, 0.9168"000 300000.
0.4107,001 60000. 0,1029"001 400000,

*,'S CO
(etCH)

_)._677÷001
0.7924÷001
C.9097÷002
0.97P8,001
U,_0_4*004
0,A0_4÷003
b,37_36003
fl,)444¢003
0,1673÷003
0,_53÷002
0.22_0-002
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TABLE "9'TVh

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

250 ATMOSPHERES FOR 20,OOO°R AND 16,OOO OR

PRESS(ATH) 250.
TEHP (R) 20000.
TEHP (K) 11111.
DEN(G/CH3) 0.2782-003

[NTHALPY 0.1918.006 (8TUtLB)
FREE ENG .0.4719.006 (BTU/LB)

(NTROPY 0.3318.005 (8TU/LBmR)

0.1065"003 (_CAL/Q)
°0.2622*003 (KCAL/Q)

0.3318"002 (CALt0-K)

QHN PPHN (ATH)
1 0e2439"003
2 0e7297-001
3 n.6292=002
4 0.0000.000
5 O.O000*O00

TEHH (1/CH)
O.

82309.
98068.

106062,
117646.

PPHT (ATH) 0.2440*003
PPH2 (ATH) 0.3108"001

PPE (ATH) 0.1429"001
PPHo (ATH) 0.4441-001

IONIZATION POTENTIAL (1/C_)
PARTITION FUNCTION
ROSS(LANU HEAN OPACITY (IlCN)

101559.
0.2000.001
0.8800*000

NAVE NUHBER
(1/C_)

1000.
1500.
2000.
2_00.
30On.
4000.
5000.
5500.
6nO0.
8000.

10000.

ABS CO NAVE NUNBER ABS CO NAVE NUMBER
(1/CH) (L/CM) (1/C_) (I/CN)

0.8040*002 11000. 0.1647*001 70000.
0.3469*002 12000. 0.1597"001 75000.
0.1914"002 13500. 0.1509"001 80000.
0.1208"002 15000. 0.1410"001 9_000.
0.8295"001 20000. 0.1543"001 100000.
0.53_1"001 25000. 0.1119"001 1_5000.
0.3316"001 27500. 0.9763*000 150000.
0.2784"001 30000. 0.8627*000 175000.
0.2327"002 40000. 0.5958*000 200000.
0.1793"001 50000. 0.5670*000 300000.
0,1619"001 60000. 0,9_02"000 400000.

A_S CO
(1/CH)

0.33_4.002
0.1069.002
0.1260.003
0.1329.002
0.3082.001
0,7209*003
0.4464*003
0,_936.003
0.1992.003
0,6168.002
0.2569-002

PRESS(ATN)
TENP (R)
TENP (K)
DEN(G/CH3)

250.
16000.

8089.
0.3997"003

[NTNALPY 0.1628"006 (8TU/LS)
FREE ENG =0.3435"006 (8TU/Lg)
ENTROPY 0.3164,005 (STU/LB=R]

0.9045"002 (KCAL/G)
*0.1908"003 (KCALIO)

0.3264*002 (CAL/Q'K)

ONN PP_N (ATH)
1 0.2392*003
2 0.1569-002
3 0.2755"003
4 0._418-004
5 0.0000*000

TERH (ltG_)
O,

82309.
98068.

106062.
117646,

PPHT (ATe) 0.2392,003
PPH2 (ATH) 0.10_0,002

PPE (ATH) 0.14S5"000
PPH° (ATM) 0.9446"00_

IONIZATION POTENTIAL (1/C_)
PAHTITZON FUNCTION
ROSSELAND HEAN OPACITY (IlCH)

209884,
0,2000"001
0,2755*000

NAVE NIJePER
(1/C_)

lnUO.
1_00.
2000.
2_00.
3nO0.
4000.
5000.
5500.
6nO0,

8000.
10000.

ABS CO NAVE NUHBER ABS CO NAVE NUHBER
(1/CH) (1/CM) (1/CH) (llCM)

0.9768*001 11000. 0.3735"000 70000.
0.4326"001 12000. 0.3752*000 75000.
n.2428"001 13500, 0.3664*000 80000.
0t1551"001 15000. 0.3493*000 90000,
0.1076"001 20000. 0.2811,000 100000.
0,6043*000 25000, 0.2540*000 1_5000,
0.3865*000 27500. 0.2328*000 150000.
0.3293*000 30000, 0.2180"000 275000,
0.26|3*000 40000. 0.2_22"000 200000.
0.3155"000 50000. 0.3924*000 300000.
0.3616"000 60000. 0.1072"002 400000.

A_S CO
(1/CN)

0.4825.001
0.1599*002
0.1904.003
0.1995*002
0.4539.0_1
0,9316*003
0,5957*003
0.3952.003
0,_575.003

0,7577.002
0.3086*002
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TABLE _ri

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

?.50 ATMOSPHERES FOR 1:5,OO0 OR AND IO,OOO OR

P#ES_(ATH) 250. EhTNALPY 0.1303,006 (BTU/LR)
TEuP (R) 1300U. _[E ENG -0.2544*006 (BTU/LR)
TEMP (K) 7222. EkTROPY 0,2959*005 (BTU/LR=R]
DEN(GICM3) 0,4862"003

0.7241-002 (_CAL/G)
=0.1413-0n3 (VCAL/G)

0.2959"00_ (CALIGoK)

OHN PP_N (ATH} TERM (1/GV)
1 n,7141+003 O.
2 o._4P7-094 82309.
3 n.^373-005 98068.
4 0._535-0n5 I06062.
5 0.0000+000 ¢17646.

PPHT (ATH) 0.2141.003 PFE
PPH2 (ATH) 0,3590.002 PFN.

IONIZATION POTENTIAL (I/CP)
PANTZTIOh FUNCTION
ROSSELANU HEAR OPACITY (I/CH)

(ATH) e.ll_5-0nl
(ATM) 0.14_1o0e2

1D8044.

0._000*001
O.e�;b-O01

MkVE NIJMBEB AB_ CO
(11C _) (I/CH)

1nUn. 0.103b*001
1KON. 0.4599*U00
2nOn. 0.2_92,000
2_UO. O.16_v*UO0
3_un. n._15_+UO0
4_On. 0.6492-U01
_Ofl. 0.416_-001
5_00. 0.344b'001
6flon. 0.2901=001
8non, 0,4839-001

lOnUO. 0,642_-U01

gAVL NUHBEfi AHS CO WAVE NUMBER
(1/CN) (1/C_) tl/C M)
11000. 0.6786-001 70C00.
12000. 0._949-001 7_OOfl.
13500. 0.o912-001 _OCO0,
1_000. 0.0703-001 g0000.
_0000. 0.5_86-001 100000.
25000. 0.5_34-001 195000.
27500. 0.O_91-001 1=0000.
30000. 0.6954=001 175C00.
40000. 0.1447e000 2_0000.
50000. 0.394Ne000 3_0000.
_0000. 0.1_65"001 400000.

A,S CO
(I/CH)

0.59_1,001
(*._979-002
P.73_1*003
P.747e+002
".5_71"001
{J.]236*004

0.59n1,003
e.34_5,003
0,_268.002
0.3353*002

PNESS(aTP} 25_. EkTNALPY
TE_P (_) 10001. _EE ENG
TE _p (_) 5b_O. ENTROPY
DEN(nigH3) n._28_-003

0.7378*005 (BTU/LR)
-0.177R*006 (BTUIL_)

0.251&*OOb (UTU/L_-R)

0.4099-0_2 (KCAL/G)
-0.9878"002 (xCAL/G)

0.2516"002 (CAL/G-K}

OHN PP_N (6TH)
1 n.1251,on3
2 fi._778-0o6
3 n.1056.U07
4 f..18_7-0(18
5 0._000.U00

TE_M (I/G_) PPHT (ATH) 0.1251,003 PFE (ATH) fl.P216=O03
O. PPH2 (ATe) 0.1249"003 PFN- (ATN) 0.43_4-004

82309.

9806R. IONZZATIUh POTENTIAL (t/CP) 109;5_.
I06062. PARTITION FUNCTIO_ 0.2000-001
117646. ROSSELANb HEAk OP_CTTY (I/CN) 0.=0_1-002

NAVE _UHPEfi
(1/C_)

10un.
l_Un.

250n.
3non.
4nuO.
5_00.
5_on.
6n0n.

10000.

AB5 CO MArE NUHBER ABS CO hAVE NUHBER
(1/C_) (llCH) (1/C_) (1tC_)

q.1b92-U01 11000, 0.3_69-002 70000.
n._412-002 12000. 0.3971-002 75000.
0.=733-U02 13500. 0.4001o002 _0000.
n.303_-O02 15000. 0.4487-002 90000.
0.211_'002 20000. 0.7384"002 100000.
_.1203"U02 25000. 0.1_68"001 175000.
0._01_°003 27500. 0.1_75"001 1_0000.
_._88_,-U03 3t_000. 0.2655-001 175000.
n.610b-U03 40000. 0.e_40-001 200000.
_'.189t-002 50000. 0._b21,000 3nO000.
n.2910-002 60000. O.e_39eO00 400000.

A_S CO
(I/CH)

0.3952.001
_)._316-002
0.]574"003
0.1647,002
0.3734-001
0.20_9e004
0.1745+004
';.1237-004
_._07-003
".63_2"002

0.25_b*002
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TABLE _ j

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF'

250 ATMOSPHERES FOR 7,O00°R AND 5,000°R

PRESS(ATM} 250,
TEMP(R) 700U,
TEMP (K) 3889.
DEN(G/CM3) 0,1517-002

ENTHALPY 0,3032.005 (BTU/LB)
FREE ENG =0,1134.006 (BTU/LB)
ENTROPY 0,2053*005 (BTU/LP=R)

O.16F4*On2 (KCAL/g)
-0,6298"002 (WCAL/G)

0,2053"0n2 (CAL/G-K)

OWN PPHN (ATM)
$ 0.1974-002
2 0.4725-011
3 0e3176-013
4 0,2336-014
5 0.0000-000

TEMH (I/CM)
O,

82309,
98068,

1060620
1176460

PPMT (AT_I) 0,1974.002
PPM2 (ATM) 0.2303*003

PFE (ATM) _.1211-006
PFM- (ATM) 0.1804=007

IONIZATIUN POTENTIAL tl/CP)
PARTITZO_ FUNCTION

ROSSELAND MEAN OPACITY (I/CM)

I09644,
0,2000*001
0.8955-005

NAVE NUMBER
(t/CM)

1000.
1500.
2000.
2500.
3000.
4000,
5000.
9500.
6000,
BOO0.

10000.

ABS CO WAVE NUMBER ABS CO WAVE NUMBER
(t/CM) {I/CM) (I/CM) tl/CM)

0,1799"007 11000. 0,9439"004 70000.
0,84S8"007 12000, 0,1255"003 75000,
0,24_9"006 13500. 0.1849"003 80000.
0,5640"006 15000, 0,2624"003 90000*
fl.1093"009 20000. 0.7014"003 100000.
0,30U3=009 25000, 0.1_63"002 125000,
0.6612-005 27500, 0.2233-002 150000.
0.916_-009 30000. 0.3125o002 175000.
0.1233o004 40000. 0.1049o001 200000.
0.3324"004 50000, 0,3233"001 300000.
0,6917"004 60000. 0.1071"000 400000.

ABS CO
(1/CM)

0.5079"000
0.1691"001
0.2024*002
0.2117"001
0.4600*000
0.35_1-004
0,3533*004
0.2562*004
0.9_62-003
0.1434*002
0.6094*001

PRESS(ATM)
TEMP(R)
TEMP (K)
DEN(G/CM3)

290.
5000.
2778.

0.2206=002

ENTNALPY 0,1753.005 (BTU/LB)
FREE ENG =0,7480-005 (BTU/LB)
C_TROPY 0,1846*005 (BTUIL_-R)

OHN PPHN (kTM)
1 0._190*001
2 0.1466-017
3 N,94_4"021
4 0,2167-022
5 0.0000.000

TEHM (1/CM)
O,

82309.
9806R.

106062.
117646.

PPHT (ATM) 0.1190,001
PPH2 (ATM) 0.2488*003

NAVE NUMBER
(l/CV)

1nOn.
1_00.
2000.
2500.
3000.
4000,
9000,
5500.
6nO0,
BOO0,

10000.

0.9741"001 (KCAL/G)
-0.41_5"002 (WCAL/G)

0.1846*002 (CALIG'K)

PPE (ATM) n.5849.011
PPH- (ATM) 0.29A0-012

IONIZATTON POTENTIAL (1/CP)
PARTITION FUNCTION
ROSSELANU MEAN OPACITY tl/CM)

AB$ CO WAVE NUMBER ABS CO WAVE NUMBER
(1/CM) (1/CM) (1/CM) (IlCM)

0.1869-008 11000. 0.7487-005 70000.
0.8505"008 12000. 0,9947=005 75000.
0,2430°007 13500. 0,1466g004 PO000.
0,5393"007 15000. 0.2082"004 90000.
0,I0_2"006 20000, 0,5_68=004 100000.

0.2757"006 25000. 0.1241"003 125000.
0,576e'006 27500. 0,1774"003 150000.
0.7897=006 30000. 0,24_3"003 175000.
0.105U-005 40000. 0.e333-003 200000.
0t2670-005 50000. 0,2569"002 300000,
0,5493"005 bOO00, 0,8515"002 400000,

10967_,
0,2000"001

0,5929°006

k_S CO
(I/CM)

0.4037-001
0.1344.000
0.1609-001
0.16_3-000
0.3815-001
0._139.004
0,_202+004
0,3782-004
0.1443.004
0.1211.001
0._159*000
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TABLE "9'1'0" k

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

2,50 ATMOSPHERES FOR :5000 °R

PRES_(ATH) 25u,
TEHP (R) 5001.
TE-P (x) 1667,
DEN(G/rH3) 0,3684-U02

LkTNALPY 0.8967÷U04 (BTUtLB]
FkEE ENG -0.3999÷0'05 (BTU/LR)
[kTROPY 0,1632"005 (BTUILR=R)

0.4982"001 (KCALIG)
-fl.2222"002 (XCALtG)

0.1632-0n2 (CAL/G-K]

ONN PP_N (kTV)

1 P.1696-002
2 o.no00*O00
3 0.n000.000
4 0,n000.000

_.nO00*O00

TENN (1/CV)
O.

82309.
98068.

10606?.
117646.

PPHT (ATH) 0,1696o002
PPH2 (ATe) 0.2500.0_3

PFE (ATN) n. OOOOe000
PFN- (ATN) fi. NOOOe000

ZONZZATIUh POTENTIAL (I/CP] 109679.
PARTZTZO_ FUNCTZOh O,f)OOU*O00
ROSSELAN_ MEA_ OPJCZTY tl/CM) 0.41_6-0n9

WAVE NUHREe
(1/C v )

1nun°
1_00.
2non,

3nuo.
4nGn,

5_On°
6nOn,
8nUn.

10noP.

AB5 GO
(1/C_)

0.8841-Ull

fi.3784oulO
0.102_-u09
_,_17b-U09
0.396_'009
no_OO4"U08
0,_037"U08
0,2791°008
n,361e-u08
n,8977-008
0,182_-007

WkVE NUNBEH ABS CO WAVE NHHBER A,S CO
($/CM) (I/CH) fliCk) (IICH)
11000, 0.24_7°007 70000. 0,1336o003
12000. 0.6_99=007 75000. 0.4449-003
13_00, 0.4857-007 _0000. ().53_-002
_000, 0.6894=007 _0000. U._570-003
_000, 0,1_43-006 100000. 0._263=003
25000. 0.4109=006 lPgOflO. 0._5_2-004

27900, 0,5_73-006 1_0000. 0,_697*004
60000. 0._220=006 175000. 0,63_4"004
40000. 0.2799-005 200000. 0._409-004
90000. 0,8506=005 300000, 0.2_63-002
60000. 0.2_19-004 400000. 0.1199-002
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TABLE _o

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

300 ATMOSPHERES FOR 200,O00°R AND 175_00°R

PRESR(kTM) 300.
TEMP (R) 20000U.
TEMP (K) 111111.
DEN(G/CM3) 0.1659o004

EkTHALPY 0,2641÷007 (BTU/LR)
FREE ENG =0,1135.008 (BTU/LR)
ENTROPY 0,6994÷005 (BTU/Lg=R)

0,1467÷0n4 (_CAL/G)
-0,6304*004 (KCAL/G)

n,6994÷on2 (CAL/G-K)

OWN PPHN (ATM)
1 0.5637m001
2 n.7766-001
3 0.44]0-001
4 0.0000"000
5 0.0000*000

TEMM (1/CM)
O,

82319.
98183.

106709.
120117.

PPHT (ATM) 0.1782e000
PPN2 (ATM) 0.1789-0N7

PFE (ATM) 0.]49910fl3
PPN- (ATM) 0,16A7=005

IONIZATION POTENTIAL (1/C_)
PARTITION FUNCTION

ROSSELAND MEAN OPACITY (1/CM)

95176.
0.63_3÷001
0.19_-002

WAVE NUMBER

(1/C_)

1000,
1500.

2n0o.
2500,

3000,
4000,
5000°
5500.
6n00,
BOOn,

lO00n.

AB$ CO WAVE NUMBER ABS CO WAVE NUMBER

(1/CM) (IlCM) (IlCN) (IlCM)

0.3396+003 11000. 0.8896_000 ?0000,

0.1207"003 12000. 0.7_26"000 75000.
0,5831*002 1_500, 0,6218"000 80000,
0.333U*002 15000, 0,4879"000 90000,
0,2112"002 20000, 0,2_20"000 100000,
0.1016*002 25000. 0.1_08"000 175000.
0,5987-001 27500, 0,1_11"000 1_0000,
N,47438U01 30000, 0,9901w001 17_000,
0.3837+001 40000. 0.5069-001 200000.
0.19_1÷001 50000. 0.2995-001 300000,
0.11_*001 60000, 0.1936"001 400000.

AB5 CO
(I/CM)

0.1332-001
0.11_4"001
0.95_6-002
0,7143-002
0.26_4-001
0.1612-001
0,1041=001
0,7086-002
0.5030-002
0.1604-002
0.75_0-003

PRESS(ATM)
TEMP (R)
TEMP (w)
DEN(G/CM3)

300,
175000,

97222,
0,1897-004

¢kTMALPy 0,2392.007 (BTU/LB)
FREE [NG -0,9614.007 (BTU/LB)
ENTROPY 0,8861.005 (BTU/LBwR)

0,1329"004 (KCAL/Q)
-n,5341÷004 (KCAL/Q)

0,6861.002 (CAL/B-K)

ONN PPNN (_TM)
1 0,9285-001
2 n.]099.000
3 0.4910"001
4 0.0000,000
5 0._000.000

TERM (1/CM)
O,

82319.
98183m

106709.
120117.

PPMT (ATM) 0.2918,000
PPH2 (ATM) 0.3847-007

PPE (ATM) 0.1499*003
PPN" (ATM) 0,3923-00_

IONIZATION POTENTIAL (1/CP)
PARTITION FUNCTION
ROSSELAND MEAN OPACITY (I/CM)

94236,
0,_474.001
0.3962-002

WAVE NUMBER
(IlCM)

1000,
150n,

2000,
2500,

3000,
4no0,
5n00,

55on,

6no0,
8000,

10000.

ABS CO WAVE NUMBER ABS CO WAVE NUMBER
(I/CM) (I/CM) (I/CM) (l/CM)

0o4842_U03 11000, 0,1319"001 70000,
0,1730"003 12000, 0,1239"001 ?5000,
0._389"002 13500, 0,9474_000 _0000.
0.4807+002 15000t 0.7452÷000 90000,
0t3059÷002 20000. 0.3868÷000 100000.
0.1507÷002 25000t 0.2322÷000 1_5000,
088745÷001 27500, 0,1865÷000 1_0000,

0t6937÷001 30000, 0.1_26÷000 175000,
0,5620÷001 40000, 0,7_10"001 200000.
0_2812÷001 50000. 0.4604"001 300000.
_.1650÷001 60000, 0,2968"001 400000.

ABS CO
(1/CM)

0.2034-001
0.1714o001
0.1458-001
0.10_3-001
0.S106-001
0.3042°001
0._949-001
0.1318-001
0.93n9-002
0.3099°002
0,1379"002
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TABLE _ b

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

:500 ATMOSPHERES FOR 150,O00°R AND 125,000°R

PRES$(ATH) 300, EkT_ALPY 0.2143*007 (BTU/LR) 0.1191.004
TEMP (R) $49999, FREE ENG =0,7917*007 (BTUtLB) -0,4398-004
TEMP (K) 83335. EkTROPY 0.6707+005 (HTU/Ln=R] 0,6707"0n2
D£N(G/CM3) 0,2214=004

(WCAL/G)
(KCAL/G)
(CAL/G=K)

OWN PPHN (ATH) TERM (1/C_)
1 0,1691"000 O,
2 0.16_3"000 62319.
3 0,4925-001 98183.
4 0.0000*000 106709,
5 0,0000*000 120117.

PPHT (ATM) 0,3616.000 PFE
PPH2 (ATM) 0,9726-007 PPHo

IONIZATION POTENTIAL (I/CP)
PARTITION FUNCTION

ROSSELAND MEAN OPACITY (llCM)

(ATM) n.1498eOn3
(ATM) 0.10_6-0n4

93_47,
0,4514,001
0.9294-002

WAVE NUMBER ABS CO
(1/CM) ($/CM)

lPO0, 0,7311-005
1_00, 0,2628"003
2nOn, 0,1281"003
2500, 0,7570*002
5000, 0,4705"002
4n00, 0.2331"002
5000, 0,1358-002
5_0n, 0.1079"002
6000, 0,8759"001
8nO0, 0,4409"001

_0000, Q.2593*001

WAVE NUMBER ABS CO WAVE NUMBER
(I/CM) (I/CM) (IlcM)

11000, 0,2462,001 70000.
12000, 0.2023-001 75000.
13500. 0,1652*001 _0000.
15000. 0.1224"001 90000,
20000. 0,6384*000 100000,
29000, 0,3_40"000 1P5000.
27_00, 0,3085"000 1_0000.
30000, 0,2525"000 175000,
40000, 0,1290"000 200000.
50000. 0,7575"001 300000,
60000. 0,4_59-00% 400000.

APS CO
(%/CM)

0.3314-001
0.27_5-001
0,23_4-001
0.1747-001
0,1100.000
n,64_7-001
0.4119-001
o,_766=001
0,_942-001

0,63_0-002
n._834o002

PR(SS(ATM) 50o. EkTHALPY
TEMP (R) 124999. FREE ENG
TEMP (K) 69444. ENTROPY
DEN(_/CM3) 0,2659-004

0,1893"007 (BTU/LB)
"0.6262"007 (BTU/LR)

0,6_24"005 (BTUILR*R)

O,$OS2*flfl4 (KCALtG)
=0,3479"0P4 (KCAL/G)

0,6524"0B2 (CAL/G-K)

OHN PPHN (ATM)
1 P.3561-000
2 0,_589-000
3 0,32_2-001
4 0.0000.000
S 0,0000.000

TERM (I/CM)
O.

82319,
98183*

106709,
120117,

PPHT (ATM) 0,6475e000 PFE
PPH2 (ATM) 0,3201-006 PPM-

IONIZATION POTENTIAL (IlCP)
PARTITION FUNCTION
ROSSELAND MEAN OPACITY (l/CM)

(ATM) 0,1497*003
(ATM) 0.3612-004

9148],
0.3636-001
0,2773-0Pl

NAVE NUMPER
(I/CM)

1000.
1_00,
2fl00,
2500.
3000,
4flOfl,
5000.
9500,
6000,

8000.
10fl00,

A85 CO
(I/CN)

0,1195.004
0,4328-003
0,2122-003
0,1227"003
0.7864*002
0,3920"002
0,2295*002
0.1B28-002
0.1485"002
n,7508-001
0,9464"001

WAVE NUMBER kBS CO WAVE NUMBER

(llCM) (11OH) (1/CM)
11000, 0,4422"001 ?0000.

12000, 0.3649"001 75000.
13500, 0,2_04"001 B0000,
15000, 8,2217*001 90000,
20000, 0.1162"001 100000.
25000, 0.6996*000 1_5000.
27500, 0,5620*000 1_0000.
30000, 0,4_96"000 175000.
4_000, 0,2337"000 200000.
50000. 0.1364"000 300000.
60000, 0.8686"001 400000,

A,S CO
(I/CM)

0,_882-001
0,4977-001
0,4168°00_
0,3059-001
0,2832.000
0,_647-000
0,1035.000
0,6096=001
0.48_.3-001
0,_65-001
0,6944-002
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TABLE x_;r c

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

300 ATMOSPHERES FOR IO0,O00=R AND 90,O00°R

PRES_(ATV) 300. L_TNALPY

TEMP (Iq) 100001, FWEE ENG

TEMP (V) 55550. EkTRU_Y

DEN(_/rH3) 0,333_-004

0.1641,007 (BTU/LB)

-0,4657-007 (BTUILB)

0.629B*005 (BTU/L_'R)

0.9115"003 (KCAL/G)

-0.2587*U04 (kCALtG)

0,6298"0_ (CALIG=K)

O_N PP_N (_TM) TE,M (t/[M)

1 0,0404,000 O=

2 _.4194.000 82319,

3 o.nooo,ono 98183o

4 n°nooo.unu 1067_Q.

5 O,qOOO*OnO 12U117.

PPHT tATH) 0.1360_0fll PPE (ATM) 0._403*0fl3

PPH2 (ATM) 0.1727-0n5 PP_- (ATM) 0.1715-0N3

IONIZATION POTENTIAL (IICM) e9_9_,

PAHTZTIOf_ FUNCTIUL fl,2eq_*Oel

NOSSELANU MEAN OPACITY fl/CM) 0,1260÷0n0

WAVE NI=MBEF AH_ GO

(IIC_!] (IlCM)

1nun. n._lgueb04

l_Oe. 0,_01_÷003

2o0n. n.3961*u03

2_0_, n.2304+003

3PUP. n,14_4÷003

4nOO. 0,7457+UOZ

5fl[Jn. fle43BV+UO_

6nUO. n,2053+UOP

8_on. n,_IZ÷U02

1OriOn. 0.111J*002

WAVE NUM6ER

(1/CM)

1100_,

12000.

1350U.

lb000,

21_000,

_5000,

215fl0,

31iO00,

40000.

_,lO00,

6'I000,

AUS CO WAVE _UHPER

(IlCM) fllCM]

0,9033e001 ?Or, On,

0.7462,001 75c0n.

0.5755-001 POO0_.

0.4657"001 qUO0_,

O,k391e()01 tO000fl.

0.1436-001 t_b{lO_.

0.1152-001 l_,(_fl_.

0.v397.000 17_G0_.

0.4729e0U0 200000.

0._t26*000 300000,

0.1719"000 400000.

ABS CO

,.11_2+000

0,_6_0-001

n._O_O-O01

n._2_6,001

O._b_b*O00

_!.33-7.on0

"._aO*O00

(,._5_6-000

u,SO_O-O01

PRFS_(ATM) 30U, ENTNALPY

TEMP (_) 9(!000. F_EE ENG

TE_P (K) 5000o. ENTROPY

DEN(R/_M3) 0,3710-004

0,%538*007 (BTU/LB) 0.8543+un3 (KCAL/G)

-0,4032-007 (bTU/LR) -0,2240.004 (WCAL/G)

0.6189÷005 (BTU/LB=R) 0,6189÷002 (CAL/G=K)

OHN PP_N (_TM)

1 _.1500-001

2 n.487_+UqO

3 0._000*U_0

4 O,nO00*O_O

5 _.nO00+UO0

TE_M (1/CV)

O,

82319,

98183,

106700,

120117,

PPHT (ATM) 0,1987.001 PPE

PP_2 (ATM) 0,412_-005 PFN-

_ONIZATION POTENTIAL (1/CM)

PARTITION FUNCTION

ROSSELAND MEAN OPACITY It/CM}

(ATM) _.1400eOf13

(ATM) 0.30_4-0_3

fl.2_SU_OPl

fl.2534*OflO

WAVE NI_MPEk

(IlCM)

IOI_N.

150 h.

2n()_,

30U_,

4nO_.

5KUP.

8nOo,

16,,0n.

AB_ CO

(1/CM)

0,292u*U04

n,107_÷U04

0,533_÷u03

n,3111*U03

0,201_1+u03

fl._9_1*U02

n,477_+002

0,_600_U02

0,_49_*U02

_,_530+002

wAvE NUMBEH

(t/CM)

11000,

12000,

13500,

150_0,

2_000,

_5000,

_75NU.

3_000,

_0000.

bOO00.

60000.

ABS CO WAVE NuMbER

(1/CM) tl/C M)

0.1247¢002 70000.

0.1030,002 75000.

0,7944e001 PO000.

0.6_87*001 O000fl.

0.3291"001 100C00.

0.1971"001 175000.

0.1077e001 150b00.

0.1285"001 175000.

0.0417,000 20000_.

0.3_77,000 300000.

0.230_*000 4no000.

A.S CO

(1/_M)

0.1534*000

0.1275,000

0._073-000

0,?196+001

0._700-001

0,966b*000

U._978*000
Po3943-000

_.2734-000

0._819-001

0.3911-001
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TABLE _ d

THE COMPOSITIONI OPACITY, AND

PROPERTIES OF HYDROGEN AT A

300 ATMOSPHERES FOR 80,O00"R

THERMODYNAMIC

PRESSURE OF

AND "fO,OOOOR

PR£S_(ATM) 30U,
TE_P (R) 7999v,
TEMp (K) 44444,
D[N(_/CN3) 0,4190oU04

[kTNALPY 0,1431-U07 (WTUtLS)
FWEE ENO o0,3419*007 (gTU/Lg)
¢_TROPY 0,6063"005 (UTUtLB-R)

0.79S3._03 (KCAL/G)
*O,t899*OA4 (KCAL/|)

0,6063.002 (CALI0*K)

OHN PP_N (JTM)
1 0,2644.001
3 0.q7_3.000
3 0.0000,000
4 0,o000*000

0,_000-000

WAVE NHMREk
(1/C_)

l_On,
lS00.
2hOP,
2qOn,
3000,
4nO_.

ShUn,
9_0n,
6n00.

t0_00,

TENH (1tC_)
O,

82319,
98183,

106709,

120117,

PPHT (ATN) 0.3220,001
PPH2 (ATM) 0.1245-004

PF[ OATH) 8,1484.001
PFNo (ATM) 0._708-003

IONIZATION POTENTIAL (1/CP)
PARTITION FUNCTION
ROSS£LANU MEAN OPACITY (1/CM)

6677_.
0,2439*001
0.S288.0_0

ABS CO MAVE NUNBEH ABS CO hAVE NU_BER
(1/C_) (I/CM) (1IC_) tl/CM)

0,4024*004 11000, 0,1704.002 70000,
0.149U*U04 120n0. 0.1474,002 79000,
¢,7429+U03 13500, 0.1136"002 _0000,
_,435_*003 19000, 0._984"001 900_00,
0,281_*003 20000, 0,4687*001 100000,
0,1427"003 29000, 0.2794"001 129000,
0,9796*002 27500, 0,Z232"001 lS0000,
n,7985.002 30000, 0.1_13.001 179000,
0,66Eb*U02 40000, 0,b978"000 200000,
rJ,3567*002 90000, 0._102e000 300000,
0,2t90*002 eO000, 0.3171"000 400000.

A_S Co
(i/_M)

0,2200*000
_,1742.0fl0
0,1468.000
0.44n2.001
0,3395.001
0,2916.001
0,11_1.001
0,77_9.000
0,_381*000
0,1734.000
0,7691-001

PR[$fl(AT_)
TE,P (e)
TENP (v)
D[N(G/rH3)

30U,
70000,
38089,

0,482V=004

£kTHALPY 0,1318.007 (BTUtL8)
Fk[£ ENG =0,2F20.007 (STU/_)
£kTROPY 0,5911.005 (STU/LS*R)

0,73_4"003 (_Ck_/_)
-0,1566*U_4 (XCA_tS)

0,59t1*002 (CALIO*K)

OHN P_N (AT _)
1 0,q1_4.001
2 e,_S�_.ono
3 e,nooo.ono
4 P,nO00*O00

e,nOOO.UnO

TENH (1t_e)
0,

82319,
98283,

106709,
120117,

PRHT (ATH) 0,5784.001
PPH2 (ATe) 0,4807-004

PP[ (ATH) 0,1471*0_
PFH- (ATH) 0,P402_00|

IONIZATION POTENTIAL (11C_)
PARTITION FUNCTION
kOSSELAN_ MEAN OPACITY tltC_)

0.2258*001
0o9804*000

kAY[ htlMPFk
(1/0_)

le00,
lq00,
200_,
_qun,
3eU_,
4_(1_,
5nUn,
5=fl_.

8cOn,
lOflO0,

ABS CO MAVL NUN_ER ABS CO MAV[ NUHBER
(L/CH) (l/OH) (IlCN) (llCM)

0,b70_*004 11000, 0,2030*002 70000*
n,_lS_*U04 12000, 0,2170.002 75000,
0,107_*004 13900, 0,1670.002 _0000,
O,_33D*U03 15000, 0,1319"002 90000,
n,42_*uOJ 20000, 0,_e39*001 100000,
0,_310*U03 2_000. 0.405_*_01 1_51108,
_,144_*U0_ _7500, 0,_26"001 150000,
_,1177+00_ 3_000, 0._614.001 175000.
_,977_*002 40000. 0.1_8_*001 200000,
0,526b+U02 bO_O0, 0,7_04e000 300000,
0,3241+U02 60UO0, 0.4442"000 400000,

(i/CH)
(I,_974.000
0,24=0*000
0,_U_3*000
0,9_*001
_,7b_3.001
i_,4_41.001
0,_n3.001
fl,_710.001
0._1_4,001
0.3_3.000
0,_691.000
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TABLE "x'_:e

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

300 ATMOSPHERES FOR 60,O000R AND 50,OOO°R

P_[S_(ATM) lot), k_TWA_PY
T(wP (_) l_99_, rw([ (NO
T[MP (W) 3_33_, (kTRQ_Y
D[N(n/_N|) 0,5747°004

OWN m_WN (JT_) T[WM (II_M)

I O,?Of;*O00 a_3tt,
J n,nooo.onQ g818_,
4 _,n0O0*000 106709,
t _,_000.000 L201_1,

WI

O,$Wt,O07 (If_lkS)

O,Ifii*uO! (IfU/_oll

O,_S97,0e3 (wCALtO)
• _,1_44.004 (wCALtO)

fleS711*Ofl_ (C&L/O-K)

_MT (AIM) 0,SH;,001 PP[ (&TM) _,_44040flI

IONIZkTION POT(NTI&_ (_ICP)
PARTITION FUNCTIOk
t011[L_N_ MEaN OPACITY ($XCM)

0,_176"001
O, 14_i"*'0e%

V& NUMBER AkI CO wkv( NUMW[_
(1/Cm) ($t0_) (%#Cw)

13900_ O,_06*O01 _OOO0,
_9000, 0,_73"00_ e0000,
_0000. 0,1U;4*00| 1_0000,
_000_ O,Wl?*OOt SPSO0_,
_7S_O, 0_47_*005 1_0000,
_000, 0,_14*001 1?SOOn,
400OO. 0,_4_*001 |OOOO0.
10000. 0_10_*00_ 180000.
l_O00. 0_95,000 400000.

A_i CO
(S/CM)

Co4t_4.000
0,_4_$*000

n,2637,O0_

0.gOwn*08|
Uo_bVB*OOI
P._49*U01

0.9_8.000
U._2_5.000

T(mP In) t000u,
Ttwp (W! |777,.
DEN(0/CM|) 0.7_Bl*U04

[_TWILPY 0+$0$0.U07 IktU/k_)
Fk[[ [NO *0,$+89.007 (+TU/L_)
L_T_O_Y O,gSg_*UOS (_TU/_muR)

OwN P_WN (ITM)

e.?7+S,OnO
3 O,nO00*O00
4 _,_000*0_0

n,e000,Oe_

tlmM Clt¢+)

8_319,
9+_+3.

_007000

WAV[ NIIM_k
(1tC _ )

19uB.

3_0_.
4flO_o
90O0,
_OO.
6lOft.
8_O_,

lO_Un.

I$/CM)
e,Qt49*U04
0,4|3e*004
n,_iEv*_04
0,146_.004
_,ggV_*O03
0,_461)*U0_
n,340_*Q03
0,2777*003
_,230_*00_
0 1237*003
0 7_6V+U02

PPMT (ATM_ 0+._930,00|

00.93_1"003 (wCkL/O)
floS396*U_ (CAL/G-K)

P_( 1_?_) no13q3*o_3
P_Wo (AT.) n,_POoOn2

|ONI|ITI@k PUTLNTZA_ I|/CPl
PlRTITION FUNCTION

WaSS(L_ND _(*k O_kCZTY tltCM)

,UA++.
_.+U+4*O+i

wkV( NUMBER
I%#CM)
11000,
12000_
la_O0,
19080.
_u000,,
250_0,
27500,
_000,
40000,
bOO00,
eO0OO.

_80 CO WAVl NUM_[_
I|OOiP I_/C")

0.6_2*0g_ ?OriOn,
0,_036*00_ ISO_,
0,3_96600_ PO_Ofl,
0,_028"002 o0000,

0._01_*001 199_0_.
0,71_0*001 11000_.
0._141*002 179C00,
0,_t56"001 |OOCO0,
0o1633"001 3_0000,
0.Y402*0_0 40000_,

A_O CO
It/¢_)

(i.@22_*0_0

,,.779B6002
*,._V.6.002
+*.33n0.002
'J._017*002
_)o13a3-002
PoQ_496001
fv,_g4S*O01
;',_303*001
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TABLE "X'_T f

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

300 ATMOSPHERES FOR 40,000°R AND 30,000°R

PRESS(ATH) 300,
TEMP(R) 40000.
TEMP (K) 22222.
DEN(G/CM3) 0,1059-003

ENTHALPY 0.7217-006 (BTU/LB)
FREE ENG -0,1199-007 (BTU/LR)
(_TRORy 0,4802*005 (BTU/LB=R)

0.4009*003 (KCAL/G)
-n.6662-003 (KCAL/G)

0,4802*002 (CAL/O-K)

OHN PPNN (ATN)
1 0,8276*002
2 0,7493*000
3 O.nO00*O00
4 o,no00,O00
5 0,0000,000

TERN (1/C_)
0,

82319.
98183,

106709.
120117.

PPHT (ATM) 0,8351.002
PPH2 (ATH) 0,2945-001

PPE (ATM) fl,1081"003
PPH- (ATM) 0,1365-000

IONIZATION POTENTIAL (I/CM)
PARTITION FUNCTION
ROSSELANU MEAN OPACTTY (IlCH)

J9594,
0,2018"001
0,_223.0nl

NAVE NUHB(R
(I/CM)

1nO0,
1500,
2000.
2_00,
3000,
4000.
5n00,
5_00.
6000,
8000,

10000,

ABS CO gAVE NUMBER ABS CO kAY( NUMBER
(I/CM) (I/CM) (I/CM) (1/CM)

0.1145"005 11000, 0.8170"002 70000.
0.5180"004 12000, 0,6729*002 75000.
0.292b*004 13500. 0,5163"002 80000,
0.1869"004 15000. 0,4064*002 90000.
0.1291"004 20000. 0,2087*002 100000,
0.71g0"003 25000. 0,1231"002 125000.
0.4487*003 27500. 0.9795"001 lqO000.
0.3669*003 30000. 0.7940"001 175000.
0.3090*003 40000, 0,3927.001 200000,
0,1643"003 50000, 0.2265"001 300000,
0e1009"003 60000. 0,1450"001 400000,

k"S CO
(1/CM)

0,1057.001
0.1110-001
0.3869*003
0,?_43-003
0,2161.003
0,1197.003
0.7310-002
0.47Q3.002
0.3313-002
0.1064,002
0.4673-001

PR£SS(ATH)
TEHP (R)
TENP (K)
DEN(G/CH3)

380.
30001,
16667.

0,1921-003

[kTHALPV 0.3484*006 (8TU/LR)
FREE ENG -0.8063-006 (BTU/LB)
[NTROPY 0.3849*005 (BTU/LRmR)

0.1936.003 (KCAL/G)
-0,4480"003 (KCALtO)

0,3849*002 (CAL/O-K)

OHN PP_N (JTV)
1 0_2198"003
2 0.51_5.000
3 0,0000"000
4 0,0000*000
9 0,0000*000

TERM (2ICe)
O,

82319,
98183,

106709.
220117,

PPHT (ATH) 0,2203.003
PPH2 (ATM) 0.4738*000

POE (ATN) 0.3942*002
PPH- (ATH) 0,3003-000

IONIZATION POTENTIAL (1/CH)
PARTITION FUNCTION
ROSS(LAND MEAN OPACITY (I/CN)

8S787.
0,2005"001
0.4114"0fll

NAVE NI)MBER
(I/CM)

1000.
1500.
2000,
2500.
3000.
4nO0.
5000.
5500.
6000.
8000.

10000.

ABS CO gAVE NUHBER ABS CO gAVE NUMBER
($/CM) (1/CM) (1/CM) (1/CM)

0.5516.004 11000, 0,4921.002 70000.
0.2186"004 12000, 0,4160"002 75000.
0,1140-004 13900, 0,3311"002 PO000,
0_6894"003 25000. 0.2696*002 gOOOfl.
0.4S73.003 20000, 0,1529"002 100000,
0,3265"003 25000. 0,9858"001 175000,
0,2204*003 27500. 0,8184"001 150000,
0.1849.003 30000, 0,6904.001 175000,
0.156_*003 40000. 0_3¥20"001 200000,
0.9073*002 50000, 0,2_75"001 300000,
0.5912"002 60000, 0,1962"001 400000,

A_S CO
(1/CM)

0,?372.001
0.4844.001

0.4619.002
0,1011.004
P,7663#003

0,4249-003
0.2600.003
0o_7_5.003
0.1179-003
_,3734"002
0._596,002
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TABLE _ g

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

300 ATMOSPHERES FOR 26,000=R AND 23,000°R

PRES_(ATP) 300.
TEMP (_) 2599v.
TE_p (K) 14444.
DEN(_/CM3) 0,2431!°003

LkTHALPY 0,2568*006 (BTU/LR)
F_EE ENG -0.0660+006 (BTU/LD)
_TROPY 0,_49-U0_ IBTU/L_-R)

0.1426.0_3 (WC_L/G)
-0,3700.0n3 (WCAL/G)

0,3549.on_ (CAL/G-K)

0_N PPHN (*TM)
$ P.P678*0O3
2 _,?946-000
5 0,1417-001
4 O,nO00*O00
5 0.n000*000

1EHM (1/CH)
0.

82319,
981_3,

10670¢,
120117,

PPMT (ATM) 0,2681,005
PPM2 (ATM) 0.1176-001

PPE (ATM) n._571,002
PFW- (ATM) e._2_5,000

IONIZATION PUTENTIAL (1/CP)
PARTITION FUNCTION

ROSS_LAND MEAk OPACITY (I/CM)

91_97,
0,_U02*001
0,_219-001

WAVE NUMBEE

(1/C M)
1non.
l_On,
2nO0,
250n.
3nOn,
4n0_°
5000.
5_On.
flnON,

10_0_,

AB5 CO WAVE NUMBER ABS CO WAVE NIIHBER

(llCM) (IICM) (llCP} (l/OH)

0,152S'004 11000, 0,_670"002 7000_.

_,_30_*U0_ 1_500, 0.1e78"002 POb00.
P,202_+U03 15000, 0.1_b3"002 _0000.
0,_35_+U0_ _O0_O, 0,9d66÷001 1MOOO0.
0,722_+U02 250n0, 0,6294÷001 l_OOn.
0,4425_002 27500, 0,5d17-001 1_0C00,
0,3583*002 _0000, 0,4_56-001 175000,
n,_955*U02 4!1000, 0,2725-001 200000,
0,17_/*002 50000, 0.1915"001 300000.
_,3141*U02 60000. 0.1718"001 400C00,

A_.:S CO
(1/_M)

!),q914*001
h.lO78+Of14

U,_-0_003

(',_1_9-002

PHESR(ATP)

TEMP (_)
T_"P (w)
DEN(n/CM3]

300.

23000,
1277_.

0,_84_-U03

EkTHkLPY 0.2169*U0_ (BTu/Ln)
FkEE ENG -0,5640_U06 (bTU/L_)
LkTR0PY 0°_9_.005 (BTU/L_=R)

0,]205.0n3 (_C_LIG)
-0,3133.0n3 (WCAL/G)

0.3395-0P_ (CAL/GoK)

OHN PPkN (_TY)
% no78#2,003
2 _,I0_1-000
3 e,_678-001
4 0.0000÷000

0.n000-000

TEHM (I/CP)
O,

82319.
98183,

106709,
120117,

PPMT (ATM) 0,2863e00_
PPH2 (ATM) 0,2220"001

PPE (ATM) _,_6FleOOl
PPH- (ATM) 0,1317"000

IONIZATION POTENTIAL (I/C_)
P_RTITION FUNCTIOh

ROSSELAN[1 MEaN 0P_CITY (llCM)
0,_1)fl1-001
0,0133*0_1

WAVE NUMPE&

(1/C")
1000,

1KO0.
2CO0,

2_00,

3000,

4_00,
_eOn,

_Uno
6n_n,
8_UO,

$O_U_,

Ab5 CO WAVE NUMHEH ABS CO WAVE NU_I_ER

(l/OH) (1/CM) (1/CM) (I/cM)
0,435_U03 11000, 0.b107"001 70000,
0,a861*003 1_000, 0._796-001 75C0_,
0,10_,003 13500, 0,4_82-001 _OOOO,
0,6$81"U02 15000, 0,7642_001 ¢O00n.
0_435U*002 _0000, 0,4777e001 ln0000,
0,2_72+00_ _0.00, 0._643"001 1P5_00,
0,]47_*.0,02 275_0, 0,_e7_-001 I_000n.
n,120T*O_'2 d,_000, O.2bOfl*fl01 175_0n,
n.lO0_*U02 4_)000, 0.1687-001 2_0_00.
O,b631*U01 bU000, 0,1_39"001 300{i_0,
n,_471*O01 bOO00, 0,14_7"001 4noc, on,

A-5 CO
(1/CM)

I),3_3-001

U,]312*003
(..]an1,002
[;,13a3-004

n,44_.003

(_.?(_14*003

_',P616*0_2
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TABLE _ h

THE COMPOSITION, OPACITY, AND

PROPERTIES OF HYDROGEN AT A

300 ATMOSPHERES FOR 20,O00°R

THERMODYNAMIC

PRESSURE OF

AND 16,000°R

PRESR(AT_) 300,
TEMP (;) 20000.
TEMP (x) 11112,
DEN(G/_M3) nt3347-003

LkTHALPY 0,1910*006 (BTU/Lg)
FNEE ENG -0,4648*006 (MTU/LP)
E_TROPY 0,3279.00_ (_TU/LE=R)

OHN PP_N (ATe)
1 n,_9_2.003
2 n,P748-O01
3 n,_7S7-On2
4 o,noo0,o00
9 0,n000*000

T(MM (1/C_)
O,

82319,
98183,

106709,
120117.

PPHT (ATe) 0.2922*003
PPH2 (ATM) 0.4459,001

NAVE NIJMPER
(1/C_)

lngO,

2_gn,
2_0n,
3n00,
4nOn.
5nOn.
5_00,
6dOn,
8nun,

1ONUS,

0,1061.003 (_C&L/G)
o0,2S_2.003 CVCAL/G)

0,3279*002 (_AL/A-K)

PFE (ATM) O,lS97*OOt
PPN- (ATM) fl*9963eOfll

IONIZATION PUTENTZAL (1/C_)
PARTZTZON FUNCTZON

ROSSELAN_ _EA_ OPACITY tl/C_)

1011B_.,
0,2000*001
0,1177.001

ABS GO WAVE NUMBER ABS CO WAVE NUMBER
(%/C_) (1/CM) (t/CM) (t/CM)

0,_061.003 11000, 0,2181.001 70000,
0,496_*002 22000, 0,2120.001 79000,
n,2531.002 13900, 0._008.001 80000,
0,259_.002 25000, 0,1e79.001 qO00O.
0,109e.002 20000, 0.2000.001 100000,
n,68av.o01 29000, 0.146_*001 1_9000,
0,4367.001 27500, 0,1281.001 lS0000,
0,3591.002 30000, 0,1236.001 175000,
0,3006-00_ 40000, 0.7949.000 200000,
0,2344"001 50000, 0,7741"000 300000.
0,_230"001 60000, 0,1_07"001 400000,

A_S CO
({/CM)

0.47¢6.001
0,_533.0.02
0,18n9.003
0,1907.002
0,4416.001
0,8679.008
0,1386.003
0,35_S.003
0,7396.003
0,73_*002
0,30_b.002

TEMp (_)

DEN(O/_M3)

300,
lb00U,

_069,
n,434Y°U03

L_THALPY 0,1614.006 (BTU/LB)
F_EE ENG °0,3382.006 (_TU/LR)
_TROPY 0.3122.005 (_TU/_PeR)

0,896S*0n2 (KCk_lG)
°0,1879-003 (XCAL/G)

0,31_2.0fl_ (CAL/SeK)

GMN PP_N (_T_)
1 _,P848.003
2 n,18_9-00_

_o32P0-003
4 n,_SS9°O04
9 0,0000.0_0

T[_M (1/G_)
P,

02329,
9018_,

_06709,
120117,

PPHT CAT*) 0,2848*003
PPH2 (kTW) 0,1488.002

P_( (ATM) fl,1607.000

ZONZZ_TZUN POT[NTZAL ($/C_)
PARTZTZOh FUNCTZ0h

_OSS£LAN_ HEAN OP6OITY (1/0_)

10_73_,
o,20e_.Oel
0,3666.000

(1/C_)

1cOp,
1q0_.

_qOP,
3nltO,
4_[)fl,
5PUn.

6n0_,

$0P0n,

kBS CO w_vE NUMBLR A_$ CO kAVE NUMBER
Cl/Ce) (l/C*) (l/C*) (1/CN)

_,127e*00_ 11000, 0.4900*000 7000ff,
n,b65v*O01 12000, 0.4¥25.000 79000,
0,_17e*U01 13500, 0,4e12.000 _0000,
0,_03,t.001 29000, 0,4_90"000 _0000,
n,140e*O01 20000, 0,3_00.000 100000,

O,_Ob_*O00 27500. 0,3060"000 lqO000,
0,4182"000 30000, 0,2U79"000 275000,
0,351_-000 40000, 0,_017.000 200000,
0,412b*000 bOO00, 0.b4_2"000 300000,
0,4761"_00 eO000, 0,1_15"001 400000,

_Wl 00
(I/CM)

0,_847.0Q1
0,_2e4.00_
0,_7_3.003
11,783|.00|
0,_4_3*001
0,11_5-004
0,7248.00_
0,4818.003
0,3108.003
0,_923.002
0,359§*002
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TABLE _ i

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

3OO ATMOSPHERES FOR 15,OOO°R AND IO,OOO°R

TEMP (k) 13000.
TEMP (k) 722_.
DE_(_/_M3) n._g4u-U03

EkTHaLPY 0.1272-006 I_TU/L_)
FHEE _NG -0.2_0B*00_ (bTU/LP)
LNTROPY 0.290F*005 (_TU/LB-_)

n.70&8*011_ (WCAL/G)
-n.E3Q3*003 (xCAL/G)

0.290B'0_2 (rAL/G-K)

1 n.?507,0_3
2 P.75_3-004
3 n.723_-0n5
4 0.1402-0N_

o,no00*O00

1E_M (%/¢v)
ft.

R2319.
9H183,

106709.
120117.

PPMT (ATM) 0,2507,0n3
PPH2 (ATM) 0,4925*002

Pk[ (ATM) n,$2Ag-o_$
PFN- (ATM) n,_a_-O_2

ZONIZATZUN POTENTIAL (E/CP)
PARTITION FUNCTION
WOSSELAND MEAN 0PaCITV (IlCM}

1H799_,

HAVE NI,MPEk
(1/C_)

1nile.
1500,
2_Ue.
?qO_,
3_UP.
4cOP,
5_00.
5K0P.
6_UO.

1OriOn,

aB5 CO WAVE NUMBLN AHS CO WAVE NIJMBER
(1/CM) (t/CM) (I/CM) tl/C w)

_,131e+001 110_0, 0._55-0l) 1 _OUO0,
0,586_*U00 1_000, 0.H_57°001 79000.
n.329V*U00 1_500. 0._26-001 e0000.
n,2$1_*_00 150_0, 0,_b7_=001 gO00_,
0,]46_*_00 20000. 0.7_84-001 100000.
0.R266-_01 2_000. 0.7624-001 1_500_.
_,530%'001 27500, 0,6_80"005 1_0000.
_,438_'U01 30000, 0.9Z37=001 I_50UO,
O,369_-UOt 4,)000, 0,1_73*000 200000.
0,6167-_01 50000, 0._41_*000 300000,
0.8191-00_ OOOOO. 0.1744*001 400000.

• "S CO
(_/CM)

n.P7_0*002
(._2e. 6*003
_._418*_02
(!.77_4-001
,_.I _115,004
f; el 1176.004

0,4171.003
0.96_9.002

PRES_IkTV)
TEHP (P)
TE"P (K)
DEN(Rt_M3)

30d,
10001.

5550.
_,10t4=002

EkTHALPY 0,7115+005 (_TUILB)
Fk(( ENG -o.175e-o0_ (BTUtLg)
EkTRUPY 0.2469*005 (_TUtLn=N)

0,3953.0n_ (KCALtG)
-0.9764*0n_ (¢CAL/G)

0,24_9.0n2 (CaL/G-K)

QHN PP_N (ATM)
1 n.1411.003
2 n.3175-OOb
3 n,1157°007
4 _,_bKT-OO8
5 o,nooo.ono

TEHM (1/C_)
O,

82319,
98183,

106709,
120117.

PPMT (ATM) 0,1411.0_3
PP_2 (AIM) n,1589.0_3

PFE (ATM) _.;3_7-0n3
PFH- (ATM) n._2KS-0f14

IONIIATIUN POTENTIAL (IICP)
PIRTITION FUNCTIO_

ROSSELANL) MEah OPACITY (I/CM)
e,?onfi+O_l
0._903-0_2

WaVE NI_MBEk

(11C _ )
1_0n,

2_un,
2K0n,

3n0P.
4n0_,
5non,

6flon,
_no n ,

lOPOn,

AB5 CO
(I/CM)

0,227u'Q01

0.567/-U02
n.3637-u0_
0.253_'002

n,965_-o03
_,_31_-003
0,7407-U03
_,P29_-U02
0,3_40-00_

WAVE NUMBER ABS Cb WAVE kIIMFER

(IICM) tl/CP) (11C M)
11000, .0,399_-002 7000_,
1PO00. 0.4376"002 75000,
13500, O,4V3A=O02 PO000,
1_000, 0,5679=002 q_(,0fl,

20000. 0.9693-002 l_UOOn.
2_000. 0;11_1"00] 1P900_,

_1500. 0._420o001 1_0000.
30000, 0.3305=001 175C00°
4_000. 0.1060*000 2PUCO0.
50000. 0.'3_73"000 3POCO0,
00000. 0,1083.001 400_00.

a_5 CO
(1/CM)

_.51_1.001
U,17r_*002
r1,9044.003
_.P139*0n2
r'.4_40*0_1
".74_2.004
_.Pl_b*O_4

"._04b*003
'_.7U_4*002
r,_71*G_2
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TABLE _ j

THE COMPOSITION, OPACITY, AND

PROPERTIES OF HYDROGEN AT A

3OO ATMOSPHERES FOR 7,OOO°R AND

THERMODYNAMIC

PRESSURE OF

5,OOO°R

PRESR(ATH) 30U. [NTHALPY
TEHP (R) 7000. F_EE ENG
TEHP (_) 3889. ENTROPY
DEN(G/CM3) 0.1827-002

0.2996-005 (BTU/L8)
=0.1121,006 (BTU/L8)

0.2029*005 (BTUILR=R)

0.$664,002 (KCAL/G)
-0.6227-002 (KCAL/Q)

0.2029*002 (CAL/@-K)

OHN PP_N (kTH) TERH (1/C_)
1 n.2171.002 O.
2 0.5176-011 82319.
3 0.3293-013 98183.
4 fl.1796-014 106709.
9 0.0000.000 120117.

PPHT (ATH) 0.2171,002 PPE
PPH2 (ATe) 0.2783.003 PPHo

IONIZATZON POTENTZAL (1/C_)
PARTZTZON FUNCTZON
ROSSELAND H£AN OPACITY (1/CH)

(ATM) 0.1270"006
(ATM) 0.2080=007

109643.
0.2000"001
0.1154-004

HAVE NUMBER AES CO
(1/C,) (1/CH)

100o. 0.23L9-007
1500. 0.1088-006
2nO0. 0.3195-006
2500. 0.7269"006
3nO0, 0,1409-005
4000, 0.3922"005

5n00. 0.8523-005
5500. 0.1182"004
6000. 0.1589"004
8000. 0.4272-004

10000. 0.8897"004

WAVE NUHBER ABS CO WAVE NUHBER
(I/CH) (I/CH) tl/CH)
11000. 0.1215"003 70000.
12000. 0.1615"003 75000.

13500. 0.2381"003 80000.
15000. 0.3381"003 90000.
20000. 0.9038"003 100000.
25000. 0.2014"002 125000.
27500. 0.2878"002 1_0000.
30000. 0.4028"002 175000.
40000. 0.1352"001 200000.
50000. 0.4167"001 300000.
60000. 0.1381"000 400000.

AeS CO
(1/CN)

0.6547.000
0.2180.001
0.2609.002
0.2729.001
0.6187-000
0.4274*004
0.4259,004
0.3089*004
0.1199,004
0.2573-002
0.6633,001

PRESS(ATH) 300. [NTHALPY
TEHP (P) 5000. FREE ENG
TEHP (K) 277_. £_TR0PY
DEN(G/CH3) 0.2647-002

0.1751.005 (BTU/LB)
-0.7389-005 (BTU/LB)

0.1828-005 (BTU/L8-R)

0.9730.001 (KCAL/G)

0.4105*002 (KCAL/G)
0.1828*002 (CAL/O'K}

OHN PPHN (ATH)
1 0.1304"001
2 0.1598-017
3 0.9728"021
4 0.1508-022
5 0.0000.000

TE_H (1/C_)
O.

82319.
98183.

106709.
120117.

PPHT (ATH) 0.1304,001 PPE
PPH2 (ATH) 0.2987*003 PPH-

ZONZZATZON POTENTZAL (1/C_)
PARTZTZON FUNCTZON
ROSSELAND HEAN OPACZTY (ltCN)

(ATM) 0.6123-011
(ATH) 0.3417-01|

109678,
0.2000"001
0.4629-006

WAVE NUHBER
(I/CH)

1000.
1500o
2000.
2500.
3000.
4000.
_nOO.
5500.
6000.
8000.

10000.

ASS CO WAVE NUHBER ABS C0 WAVE NUHBER
(1/CH) (1/CH) (1/CP) (1/CN)

0.2451"008 11000. 0.9822"005 70000.
n.1116-007 12000. 0.1305-004 ?5000.
0.318_'007 13500. 0.1923-004 80000.
0.7076"007 15000. 0.2731"004 90000.
0.1341"006 20000. 0.7305"004 100000.
0.3590-006 25000. 0.1629-003 12_000.
0.7567-006 27500. 0.2328"003 1_0000.
0.1056-005 30000. 0.3_58"003 17_000.
0.1377"005 40000. 0.1093"002 200000.
0.3503"005 50000. 0.337_'002 300000.
0.7207"005 60000. 0.1117"001 400000.

ASS CO
(2/CM)

0.S296-001
0o1763.000
0o2110.001
0.2208*000
0._009-001
0.8168*004
0.6249*004
0.4540e004
0.1732*004
0.1324"001
0.5_93"000
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TABLE _ k

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

300 ATMOSPHERES FOR :5000 °R

PRESRtAT_)
TEHP (H)
T£Mp (K]
DEN(n/cH3)

300.
4001,
1667.

n,4421-002

L_TNALPY 0,8967-004 (BTUILP)
F_EE ENG -0,3945*005 (BTU/L_)
LNTRUPy 0,1_14+005 (BTU/LR-R)

OMN PP_N (ATH]
1 0,_8_8o002
2 0,0000-000
3 O,nOOO*OnO
4 o,no00*O00
5 0,0000"000

1E_M (I/G_)
O,

82319,
98183o

1067n91
1201t7,

PPHT (ATH) 0,1B58-002
PPH2 (ATe) 0,3000*003

WkVE NIJMBEG
(11C u )

1Pun,
150N,
20_0,
2KUO.
3non.
4000,
_non.

6nt)N,
8nUn,

_OnOn,

AB5 GO
(1/C_)

O,11e_oU_O
0e4976-1110
0,]34e-009
0._5_-009
Ot5210"U09
n,1319-008
0.2677"U08
0,3616"U08
n,475_'U08
P,1179°007
_,2404-U07

0,4982*Uel (KCkLIG)
-0,2192-002 (_CAL/G)

PPE (ATM) fl,_OOOeO00
PFN= (ATM) O,0000eO00

ZONIZ)TZON POTENTIAL (I/CP)
PAHTITZOh FUkCTZOF_
_OSSELANU HEAN OPkC_T¥ (1/CM)

1U967_,
O,OOnO*O00
0,5476-0n9

NAVE NUHB[_ k_S CO WAVE NIIHbER
(I/CH) (IlCP) (IlCM)
i_000, 0,3_69-007 ?OOO0,
12000, 0,4637"007 7_000,
1_500. 0,6_84°007 _ObO0.
1_000o 0.9062"007 gO000,
2L_O00, 0.2423"006 100000,
25000. 0,540_o006 I_5000,

27500. 0.7721-006 1_OUOfl,

_0000, 0,1081-005 179000,
40000, 0,3626-005 200_00,
5_000, 0,111Bo004 300000.
60000, 0,3705"004 400000,

_*_S CO
(llrH)

0,_757=0fl3

e,_999=002
0,73_2-003
0,16_0-003
U,I0_0-005

0,?_9-004
fi,289_¢004
_,3125=002
_,1293-002
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TABLE _ a

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

500 ATMOSPHERES FOR 200,O00°R AND 175,000°R

PHES_(ATv) 50u.
TEMP (R) 20000U.
TEMp (K) t11111.
DEN(_I_N3) N.2766-U04

ENTROPY

OHN PPkN (ATM)
1 n,_512*On(I
2 P,POP2*O00
3 n,3912-001
4 O,nOOU*OPO
5 0,0000*000

AkTHALPY 0._41,007 (UTU/LR)
FREE ENG e0,1094*008 (bTU/L@)

0,6791÷005 (BTU/Lq=R)

WAVE NIIMPE_
(1/C w)

1nun.
1_Uo.
2nuo.

2_On.
3nOno
40U0,
5non.
5_UO,
600_o
8_5fl.

TE_M (11C_)
O,

82359,
98643,

lOg3Ofl,
130000,

PPMT (ATM) 0,3985*000
PPH2 (ATM) 0e8946-007

0.1467+004 (KCAL/G)
.0.6078,0P4 (KCALtG)

Q.6791*Of12 (CALIG-K)

PFE (ATM) fl.24QSeOf13
PFH- (ATM) 0.7_41-0_5

IONIZATION POTENTIAL (1/CP)
pARTITION FUNCTION
ROSSELAN_ MEAN OPACITY (1/CM)

ABS CO HAVE NUNBEH ASS CO WAVE NUMBER
(%/CM) (I/CM) (1/GH) (IlCM)

0,9426+U03 11000, 0,2738,001 70_00,
0,3347-U03 12000. 0,2239"001 75000,
_,tb$_*U03 _500, 0,_706"001 AOOflfl.

n,921V*U02 15000. 0.1338"001 90000.
n°SB4b*O02 20000, 0.6e9_*000 lOOGO0.
0;2B64*002 2_000. 0.4124"000 IP_000,
0.1694_U02 27500. 0.3309*000 1_0000.
0,1310÷002 30000, 0,2706*000 17_000,
0,1059-002 40000, 0,1384"000 200000,
0.5270*U01 50000. 0,_169"001 30000ft.

0,341_*001 60000, 0,52780001 400000,

_21_n,
fl,5272÷00_
0,5343°002

A_5 CO
¢1/CM)

Is,3e_B-001
0,3_63o001
0,P6_1o0_1
0,19_9o001
0,7_1-001
o,a3_6o001
0.27_°001
n,19n_-o01

0.46_2-002
,).2067-002

PRESS(aTM)

TEMp (K)
D[N(n/CM3)

bOO.
175000.

97222.
0.316_°U04

LkTHALPY 0.2392÷007 (BTU/L_)
FkEE ENG -0.9259÷007 (8TU/L _)
_kTROPY 0.665B÷005 (BTU/La=E)

1 0,74_6÷000
2 n,_916÷000
3 0,]6_0°001
4 0_000-000
5 0,P000+000

P.
82359.
98643.

109300.
130000.

PPHT (ATM) 0.5646÷000
PPM2 (ATM) 0,1866-0_6

W_VE hUM_EG
(1/C _ )

lP00.

2ofl_,
250P.
3nO_,
4nUO,
5_00.
5_00.
60UP°

8000.
1000o,

0.1329+004 (WCkL/G)
-0,5144"0P" (vCAL/G)

fl,66_B*002 (CAL/G-K)

PFE (ATM) _.P497÷003
PPH= (ATM) 0.1736=0n4

IONIZATION POTENTIAL (11C_}

PARTITION FUNCTION
ROSSELANL) MEAN OPACITY (1/CM)

A_$ _0 WAVE NUNHEH ABS CO WAVE NUMBER
(1/CM) (1/C M) (1/CM) (llC M)

0,1_4deU04 11000. 0,413_÷001 ?0600,
n,479_÷U03 12000, 0,3388-001 75000,
0,_32._*U03 1_500, 0,E588÷001 _0000,
0.13_i÷003 15000, 0,2035÷001 90000,
0._45_÷002 _0000. 0.1054"001 100000.
0,4161"002 _5000, 0,0319"000 12500n,
q,7411÷U02 27500. 0.5073*000 1_0000.
n.lg1_÷O02 3U000, 0,4149"000 17500_.
n,t54V÷O02 4o000. 0,2121,000 200000,
0.774_*001 b0000. 0.1249÷000 300000,
q,614_÷001 60000. 0,8045-001 400000,

91022,

0o4499÷001

P,lO_5oOpI

A_S CO
(I/rM)

u._5_1-001
0.4643-001
_.3950-0_1
U.29_1-001
0,13_0÷000

o._1_0-001
0._1_8-001
(_,3510-001
0.p478-001
0.P237°002
0,3_70-002
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TABLE _ b

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

500 ATMOSPHERES FOR 150,OOO=R AND '25,OOO°R

PRESS(ATM) SOU.
TEHP (R) 149999.
TENP (K) 63333,
DEN(G/C_3) 0.3691o004

(NTHALPY 0.2142,007 (BTUtLR)
FREE (NG -0.7613*007 (BTU/L9)
ENTROPY 0.6503,005 (BTU/LReR)

0.1190-004 (KCALI_)
-0.4229,004 (KCAL/G)

0,6503"0_2 (CAL/QmK)

ONN PPNN (ATM)
1 0.4426*000
2 0..40_4"000
3 0.0000"000
4 0,0000"000
S 0.0000,000

TERM (ltCM)
O.

82359.
98443,

109300,
130000,

PPHT (ATe) 0.8450-000
PPH2 tATM) 0.4768-0fl6

PF( (ATM) _.2496,003
PFH- (ATH) 0.4647-004

IONIZATION POTENTIAL (I/CH)
PARTITION FUNCTION
ROSSELAND H(AN OPACITY (l/CN)

89S56.
0.3818"001
0.24S9"001

HAVE NUMBER
(l/ON)

1000.
1500.
2000.
2500.
3000.
4000.
SO00,
9500_
6000.
8000.

Loeo0.

ABS CO HAVE' NuHBER ABS CO WAVE NUHBER
(I/CM) (1/CM) (I/CM) (I/CM)

0.2028*004 21000. 0.6653"001 TO000*
0.7280*003 12000. 0.5462"001 TSO00.
0.3345*003 23500. 0.4182"001 _0000.
0,2088"003 15000. 0.3294"001 Q0000.
0.1300"003 20000. 0.1713"001 100000.
0.6454*002 25000. 0.1028"001 175000.
0.3715"002 27500. 0._251"000 1_0000.
0129F5"002 30000. 0.6745*000 175000,
0r2413"002 40000, 0.3437*000 200000.
0.1371"002 50000, 0.2015"000 300000.
0,8258"001 60000. 0,1291"000 400000,

ABS CO
(I/CM)

0.8796-001

0.75_2*001
0.6273.001
0,36_1-000
0.28_5-000
0.17_0-000
0.1079"000
0.7249o001
0.5088-001
0.1671-001
0,7425-002

PRESS(.ATM)
TEMP(R)
TENP (K)
DEN(G/CH3)

SO0,
124999.

69414,
0,4455"004

ENTNALPY 0.1891*007 (BTU/LB)
FREE ENG -0,6009"007 (BTU/LB)
ENTROPY 0.6320"005 (8TU/LBeR)

0.1091,0n4 (K.CALIG)
*0.3338"004 (KCALtO)

0.6320"002 (CALIO-K)

ONN PPNN (ATH)
1 0.9124-000
2 0.5459*000
3 0,0000,000
4 OoO000*O00

0,00006000

TENM (1tC_)
O.

82359,

986430
109800.
130000,

PPHT (ATM) 0.1458,001
PPN2 (ATH) 0.1623-009

PPE (ATN) 0.249.3-003
PPM" (ATM) 0.1541-003

IONIZATION POTENTIAL (IlCM)
PARTITION FUNCTION
ROSSELAND MEAN OPACITY (I/CM)

87622.
0.3196"001
fl.7278"001

HAVE NUflBER
(I/CN)

1000.
1500.
2000.
2500.
3000.
4000.
9000..
5500.
6000.
8POrt,

10000.

kOS CO
(I/CH)

0.33&3"004
0.1199"004
0.5_77"003
0o3396"003
0.2176"003
0.1004-003
0,6342*002
005_44-002
0.45_3"002
0,2300*002
0,1441"002

NAVE NUHBER ABS CO HAVE NUMBER

(1/CM) (1/C_) (1/CM)
11000. 0.1163-002 70000.
12000. 0.9560-001 75000,
13500. 0.7332"001 80000.
15000. 0.5781"001 90000o

20000. 0.3009"001 100000.
25000. 0.1803"001 125000*
27500. 0.1446"001 2_0000.
30000. 0.1181"001 175000.
40000. 0.9975*000 200000.
50000. 0.3475"000 300000.
60000. 0.2209*000 400000.

A_SCO
(1/CM)

0.14Q36000
0.12q0-000
0.1057.000
0.9252*000
0.7247*000
0.4219*000
0,26486000
0.17_5.000
0.1232.000
0.4006-001
0.1777-001
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TABLE _ c

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

500 ATMOSPHERES FOR IO0,O00°R AND 90,O00°R

PRES_(AT_) 500.
TEHP (P) 100001.
TENP (K) 55550.
DEN(GtCH3) "o5561-U04

_hTHALP¥ O.$&3B*U07 (BTUILR)
FkEE (NG -0.445b*007 (bTUtLR)
EkTROPY 0.6092*005 (BTU/LaeR)

0.9096.0_3 (WCkLIG)
-0._475-0n4 (KCAL/G)

0.6092-0_2 (CAL/OeK)

O_N PP_N (ATe)
1 n._2gO*O01
2 e.7133,0no
3 fl.nOOO,OnO
4 o.no00.O00
5 n.nO00.O00

TE_H (t/CV)
O,

823_9,
98643e

_09300,
130000,

PPHT (ATe) 0.3003,00$
PPH2 (ATH) 0.8421-005

PFE (kT_) 0.74_5.0n3

IONIZATION POTENTIAL (tlCV)
PAHTZTION FUNCTIO_
ROSSELANU MEA_ OPACITY (liCe)

84917.
0.26_3÷002

MkVt Nt)MBER
tl/CH)

1PUn.
lqOn.
2flOn.

3n00.
4_0fl0

_eon,
sooe+

lO00n.

kBS _0 WAVE NUHBER ABS CO _kVE NUH_ER
(rICH) tl/CH) (1lOP) (l/CW)

OtbO6e*O04 11000, 0,2Z71"002 ?OOOfl.
q,_220÷004 12000. O.Z_OB*O02 ?bOOO.
0.1091*004 _3500. 0=_4_3*002 _0000.

I),638Z*O03 25000. 0.1129"002 90000.
0.4193+003 2_000. 0.b_5_*001 100000.
0._187"003 2_000. 0.3492"001 X_5000,
n.132b*O03 21500. 0._7_2"001 X_O00e.
O.]07O*OOJ 30000. 0.2_72"001 175000.
n._$06,002 40000, 0.1135"001 200000.
0.46_0+002 50000. 0.6614"000 300000.
0,2611*002 _0000. 0°4089*000 400000.

A_S CO
(1/CH)

0.7733,000
0.?275.000
O._gtd*O00
0._9_0,001
0.2316-001
0._37b*001
0._35,000
0._446,000
0.37_2-000
o._222,000
0,5418-001

TE_P (_)
TEMp (K)
P(_(nlcH3)

SOU,
90000.
_0000.

_,b_9_*004

LkTHALPY 0,1633-007 (HTU/LR)
FkE[ ENG .0.385]-007 (bTUtLR)
E_TROPY 0,5982.005 (BTU/L_-k)

0._918,0n3 (eCALIG)
-0.2139,0F4 (vC*L/G)

O.59R2*On2 (CAL/G=K)

O_N PPHN (eTa)
1 P._659*001
2 0.7802*0n0
3 nonO00.O00
4 O,nO00*O00
5 O.qO00*O00

0*
82359,
98643,

t09300.
130000,

PPHT (ATe) 0.4439-0nl
PPH2 (ATe) 0.2058-004

PkE (ATH) 0.7478.003
PkH. (ATH) n.]4#6-002

IONIZATION POTENTIAL (1/CP)
pARTITION FUNCTZO_
ROSSELANU _EA_ OPaCiTY tZtC_) O._IP7*OPO

(1/C _ )
1011_.
X_On.
2_Un.

3nO_.
4_(_o
5_0n,

60(,_.
_.

lonoP.

AU5 GO M_yE NUH_EN AbS CO WAVE NU_kE_
(1/C_) (t/CH) (11¢H) tl/C_)

0,_07_**J04 11000, 0,_093"002 ?0000,
_,_76_*U04 1_000. 0.2644"002 75000,

n,_.42_*U04 13500. 0.1950"002 _OCO0.
q,_56_'003 2_000. 0.1636"002 gO_O_.
n.b667*U03 _0000. 0.7940*001 XO000fl,
0.2960*U03 2_000. 0,4715"001 1_5_00.
n.1809÷003 27500. 0.3762"001 X_OOOn.
_,145_+003 3|1000. 0.3056"001 175000.
n.119_*U03 40000. 0.1614*001 2_0_00.
(_,b30_*_02 bOO00. O.a63X*O00 300000.
n.3B31*o02 _o000, 0,b_83.000 400000,

A_S CO
(IlCH)

0,3576*000
(!.0972*000
O.?bn6,000
0._348,001

q.P3_4,001
0._456,001
0.9604.000
I_,_b_O*O00
0.71_*000
0.95_6-001
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TABLE _Z]Zd

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

500 ATMOSPHERES FOR 80,O00°R AND 70,O00°R

PRESR(ATH) 500.
TEHP (R) 79999.
TEMP (K) 444440
DEN(GtCH3) 0,7008°004

EkTHALPY 0.1425,007 (BTU/LB)
FREE ENG =0.3259,007 (BTU/LB)
EhTROPY 0.5854*005 (BTU/LB=R)

OHN PP_N (ATM)
¢ 0._240*001
2 n.A562*O00
3 0.0000-000
4 O.nO00*O00
9 0.0000.000

TEHM (IIGM)
O.

82359.
98643.

109300.
130000,

PPHT (ATM) 0.7096*001
PPH2 (ATH) 0,6046=004

NAVE NUMBER
(1/C_)

100o.
1500.
2,on.
2500.
3000.
4000,
9000.
5500.
6000.
8000.

10000.

0.7916*003 (KCAL/G)
=0.2810"004 (_CkklO)

0.5854*002 (CAL/Q'K)

PPE (ATM) 0o2469*003
PFH- (ATM) 0.3412=002

ZONZZATZON POTENTIAL (llCP)
PARTITZON FUNCTZON
ROSS[LAND MEAN OPACTTY (itCH)

AB$ CO HAVE NUMBER ABS CO HAVE NUMBER
(l/CH) (l/CM) (llCM) (I/CM)

0,9789*004 11000, 0.4354*002 70000.
0.3824*004 12000. 0.3579*002 75000.
0.1981"004 13500. 0.2740*002 _0000.
0.1195"004 15000. 0.2196"002 gO000.
0.79E6"003 20000. 0.1110"002 100000.
0.4162"003 25000. 0.6_58"001 125000.
0.2531"003 27500. 0.5220"001 150000.
0.2047*003 30000. 0.4230"001 175000.
0.16B7"003 40000. 0.2077*001 200000.
0.8BB6"002 50000. 0.1174*001 300000.

0.5394"002 60000. 0.7273*000 400000.

8180_.
0.2274*001
0.1235.001

AeS ¢0
(I/CM)

0.46056000
0.3983,000
003379*000
0.1038,002
0.8003.001
0.4518.001
0.2783*001

0.183_*001
0.t269,002
0.4088-000
0.1813"000

PRESS{ATH)
TEMP(R)
TEMP (K)
DEN(G/CH3)

500,
70000,
38889.

0.8095"004

(kTHALPY 0.130B*007 (BTU/LB)

FREE ENG -0.2681"007 (BTU/L�)
(NTROPY 0.5698*005 (BTU/LB=R)

OHN PPMN (ATM)
1 0.1155-002
2 0.2029"001
3 0.0000.000
4 0,0000-000
5 0.0000-000

TEHM (1/CN)
O.

82359.
98643,

109300,
230000.

PPHT (ATM) 0.1258,002
PPH2 (ATH) 0.2276-003

NAVE NUHBER
(ltCM)

1000.
lqO0.
2000.
2500.
3000.
4000,
5000.
5500.
6000.
8flO0,

10000.

ABS CO
(1/CM)

0.1377.005
0.5454-004
0.2651"004
0.1751"004
0.1154"004
O.blOU*O03
0.3724*003
0.3017"003
0,2488*003
n,1314*003
0.7985*002

0.7266-003 (KCAL/G)
-0.1489"004 (HCAL/G)

0.5698.002 (CAL/GeK)

PPE (ATH) 0.24374003
PPH- (ATH) 0.8973-002

ZONZZATZON POTENTZAL (t/CM)
PARTZTZON FUNCTZON
ROSSELAND MEAN OPACITY (IlCM)

79766.
0.2178"001
0.2663"001

HAVE NUMBER ABS CO HAVE NUMBER
(1/CN) .(1/CM) (ltCN)
11000. 0,6446*002 70000.
12000. 0.9296"002 75000*
23500. 0.4053*002 80000.
15000. 0.3185"002 90000.
20000, 0.1633"002 100000.
25000, 0.9603"001 125000.
27500. 0.7625*002 150000*
30000. 0.6163"001 175000.
40000. 0.2798"001 200000.
50000. 0.1681"001 300000.
60000. 0.1034*001 400000.

ARS CO
(1/CM)

0.6600*000
0.5634*000
0.2958*002
0.P221,002

0,1706,002
0.95G7.001
0.5873.001
0.3856-001
0.2670.001
0.8600*000
0.3813-000
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TABLE _ e

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

500 ATMOSPHERES FOR 60,O00=R AND 50,OOO°R

PH[S_(AT_) 50U, L_TMALPY 0,1171-007 (BTU/LR) n,bSos.0n3 (_CAL/G)
TEMP(P) 99999, F_(( ENG -0.2_24-007 (BTU/L_) o0.1180"004 (xCAL/O)
TEMP (K) 33333. ENTROPY 0,9492.005 (BTU/L_=R) 0.5492.0n2 (_ALIO=K)
DEN(8/_M3) 0.9673-U04

OMN PP_N (JTM) TERM (1/CP) PPHT (ATM) 0.2496*002 PF( (ATM) n.;375.003
2 n,_377.002 O. PPH2 (ATM) 0,1138-002 PPH- (ATM) 0.?745-001
2 0._193"001 82399.
3 0.0000.000 98643. ZONZZ_TZON POTENTZAL (I/CP) 7731_0

4 OeeO00*O00 109300. PARTZTZrON FUNCTZON 0.2100.001
S fl. O000*O00 130000. ROSSELANU MEAN OPACZTY {1ICY) 0.4293.0P1

NAVE NUHP[R ASS CO HiVE NUHBER ABS CO NAVE NIJ_PER A_S CO
(1tC_) (ltCM) (I/CM) (2/C_) (1/C_) (11r_)

le00. 0.2012.005 11000. 0._638*002 70000. n.09_2.000
1_00. 0.e081*004 12000. 0.e077*002 ?9000. 0._271.000
2000. 0.4263.004 13_00. 0.6172*002 _0000. 0.72_9.002
2qo0, 0,2604*004 19000. 0.4e43"002 9000ft. 0.53_1*002
3_On. 0.17_&*U04 20000. 0.2467*002 200600. _.4117.002
4000. n.9_6_*U03 29000. 0.1442.002 129000. 0.P_9_*002
SO00. 0.5B76*003 27500. 0,1142-007 1_0000. 0.140_.002
9_00. 0.4602*003 30000. 0.9_03"001 175000. 0.02P2*001
6nOfl. 0,3799*003 40000. 0.4433*001 200000. 0._379*002
8_00, 0t_009_003 _0000, 0.2468_001 300000, _,70_4"001

_OflOfl, 0*_11¢003 _0000, 0.,191_*001 400000, 0,9096*000

PRrS_(IT_) SO0. L_THA_PY
T(MP OR) 9000O. kREE (NG
TENP (k) _777_. _TRU_Y
DEN(_/_M3) 0.1_32-003

0.9F_8.006 (BTU/LR)
• 0.1_99.007 (BTUt_R)

0.9176.00_ (BTU/LReH)

0,5493.0_3 (NCALtO)
=0.88_*0e3 (xCALtO)

ONN PP_N (¢TN) TERM (1/C_)
t _,_S33'002 O,

3 0,_000,000 9_643,
4 0,0000"000 109300,

0,_000.000 130000,

RPHT (ATe) 0.5660*002 P_(
_PH2 (ATe) 0,8179-002 PFH-

ZONZZ_TZO_ POTENTZAL (t/CP)
PAHTITZO_ FU_CTZO_
ROSSELANU _EA_ OPaCiTY (1/C_)

(ATM) 0._913-0_1

7460_.

0.Z046.0_1
0._040.001

NAY[ NUMPEk iB_ CO
(tlCM) ($/CM)

1_00, 0,_943.00_

_eOO. 0.64_*004
_qO_, 0,3949*004

_00. 0._66U'003
9_00, 0t7040*003
600n, 0,_821.003
8000. 0,3070*_03
0_00. 0,1_6u*003

NAVE NUMUER
(I/CM)
11000.
12600.
13_00.
$P000.
21)000,
2_000.
27900.
30000,
40000.
90000.
6_000,

ABS CO rAVE NU_ER
(I/CV) (1/¢M)

0.1499+003 70_0.
0,1_29.003 ?SLO0.
0,9a7_'0_? F0000,
0.7_42"002 Q0_00,
0.3718*002 100000.

0._163"002 1_5000.
0.1709*002 1=000n,

0.1_76*002 27_000.
0.6606"001 2_0(!00.
0._o_5.002 300_00.
0.2_69"001 400000.

A_8 CO

v.?3_3.003

o._4o_.o02
_i.3V_7.002

_.]776*002
0._7_3.001
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TABLE _ f

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

500 ATMOSPHERES FOR 40,O00°R AND 30,O00°R

PRES_(ATM) 500.
TEMP (P) 40000.
TEMP (K) 2222_.
DEN(_/_M3) Q.1784°003

EhTMALPY 0.7084*006 (BTU/LR)
_HEE ENG .0.153B*007 (BTU/LB)
EkTROPY 0.4$17.005 (BTU/LR=R)

OHM PPkN (ATe)
1 0._4_0.0n3
2 0.10_4-0nl
3 0.0000-000
4 0.n000-000
5 0,n000"000

TENM (ltGM)
O.

82359.

98643.

I09300.
130000.

PPHT (ATM) 0.1461.003
PPH2 (ATM) 0.9007-001

WAVE NUMBL_
(1/C _ )

1non.
1_D0.
2non,

3000.
4000.
5000.
5_00,
6nO0.
8000.

%000n.

0.3936*003 (KCAL/G)
°0.6325*003 (KGAL/G]

0.4617,002 (CAL/G-K)

PPE (ATM) 0.1764*003
PFH- (kTM) 0,3905*000

IONIZATION POTENTIAL (IICM)
PARTITION FUNCTION
ROSSELAN_ MEAN OPACITY (ltCM)

ABS CO WAVE NUMBER ABS CO WAVE NUMBER

(%/CM) (IICM) (IlCM) (I/CM}

0,3610÷U05 11000. 0.1943"003 ?0000.
n.1504-005 12000. 0.%_96*003 75000.
0._04÷004 13500. 0.1_20*003 ROB00.
0.501_*004 15000, 0.9579"002 90000.

0.3389*004 20000. 0.4902"002 100000.
0.1820-004 25000. 0.2893*002 1_5000.
0.1120*U04 27500. 0.2306*002 1_0000.
0,9086-003 3000J, 0.1072"002 175000.
_e75U2*O03 40000, 0,9347"001 200000,
0.396_*003 50000. 0.5451"001 300000.
q.2409_003 60000. 0.5532"001 400000.

730%9,
0,2019"001
0,9903"001

kBS CO
(1/CM)

0,2640.001
0,7890*003
0,_B21"003
0,4986*005
0,3788*005
0,_098.003
0,12e2.003
0,8407*002
0,5808-002
0,1860.002
0.8110.001

PRES_(JTM)
TEMP {_)

TEMP (K)
DEN(_/CM3)

500.
3000%.
10667.

0.325e-003

LNTHALPY 0.3456.Q06 (BTU/LR)
FREE ENG -0.7720*006 (BTU/LB)
EkTROPY 0.372_*005 (8TU/LR=R)

0.1920,003 (KC&L/G)
-0.4289"0_3 (KCkL/G]

0.3725,002 (CAL/G-K)

OMN PPHN (ATM)
1 0._6P8*003
2 0._761.000
3 0.0000*000
4 0.0000*000
5 0.0000*000

TEHM (%/CM)
O.

82359.
98643.

109300.
130000.

oPHT (ATH) 0o3694,003
_PM2 (_TM) 0.1332,001

PPE (ATM) 0.64_5-002
PPN- (ATM) 0._513,0n0

IONIZATION POTENTIAL 111C_)
" .' ,_T_ T I. ON ;UNCTION
ROSS_.LAND HEkk OPACI'FY (I/CM)

_0501,
0.2003"001
0,9973"001

WAVE NI_MBEH

(1/C_)
1_00.

2000.

2400.
3non.

4nO0.
5noB.
5_Un.

8hUB.
tonuo.

ABS CO
(1/CM)

0._757÷004
0,4_73*U04
0.2762*004
q,183_*U04
fim_301*O04

0.7421"003
0.=743*003
_.390Z*U03
0.3250*003
0.2821"003
n.1177-003

WAVE N.jMBE_ ABS CO WAVE NUMBER

(I/CM) (I/CM) (1/CM)

11000. 0.9002,002 ?000fl.
%2000, 0,5310*002 75000.
13500. 0.6_58-002 80000.

15u00. 0,5466"002 90000.
20000. 0.3197"002 100000.
25000. 0.2127,002 1P5000°
2750:). 0.1792*002 1_0000.
50000. 0.163_*002 175000.
40000. 0,9083_001 200000,

50000. 0.0_69"001 300000.
o0000. 0._5.001 400000.

A_S CO
(]/CM)

_.6248,001
0._329,002
0.1298.003
0,17fl3.004
0.12a7.004

0.7152,003
0.43_3,003
0._875,003
0.1976e003

0.6_0"002
0._591,002
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TABLE "_'Vl'g

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

500 ATMOSPHERES FOR 26,OOO°R AND 23,OOO°R

PRES$(ATM) 500. LkTHALPY 0,2530.Q06 (BTUtLR) 0,1406.0n3
TEMP (P) 25999, F_EE ENG -0,6390*006 (HTU/L_) -n,3550.on3
TEwP (K) %4444, LkTRUPY 0.3=31-005 (UTU/LR-R) 0,343%*002
DEN(_/rM3) 0,=081-003

(KCAL/G)
(_CAL/G)
(CALIG-K)

OHN PPWN (ATM) T[NM ($/CM) PPHT (ATM) 0,449_*0N3 PFE
% fl.4494"0_3 O, RPH2 (ATM) 0,3350*00% PFH-
2 e.43_B.0n0 82350,
3 O,flOOO*OnO 98643, ZONIZkTION POTENTIAL (%/CP)
4 n,nooo.ono 10930n, PARTITION FUNCTION
5 OenO00*O00 130000, ROSSELkN_ MEkh OPACITY (11C_)

(ATM) n,?343.0n2
(ATM) _,58PBeOflO

68531,
fl,20n2*O01
0,7756*0n%

WAVE NUMPE& AB5 _0 wAVE NUMBER ABS CO WAVE kUMFER

(%ICM) (IICM) (t/CM) (tlCM) (11C M)
%nOn. n,3bOb*U04 1%000, 0,5025.002 70n00,
1_0n, N,1500+004 12000. 0,4_81*002 75C0n,
2nOn, n,7g65_U03 _3500, 0,3638*002 _0000,
2_00, n,4BB_*U03 15000, 0,3078*002 90000,
3nO0. 0,3276,_03 ZOO00. 0,$933*002 %00000,
4flOO, n*_74_*U03 25000. 0,1348"002 1_500fl.
9000, 0,1066*003 27500. 0,$%57*002 $_000fl,
5_00, n,se4(J*U02 30000, 0,1005"002 175000,
6nOn, 0,7%26*002 4o000, 0,b_62*001 200000,
Bflgn. n,_407,002 50000, 0,4_58*o01 300000.

10n00, 0,5047.002 boO00, u.4_08*00% 400000,

k_ CO
(I/rM)

U,_b_O*O0%
I),_2u8-002
D,_541*003
0,24rl2.004
0,_81%*004
n,1012.004
F,6230_003
0,=U01*003
U,P705,D03
0,0677*002
0,35_4.002

PR_BS(ATM) 500, LkTHALPY
TEMP (R) _3000. FREE ENG
TEMP (W) 1_77_, LkTROPY
DEN(O/CM3) 0,_783-003

0,2%41+006 (BTUtE_}
-0,9409"006 (BTUtE_)

0,3283*005 (BTU/EReR)

0,%1R9*003 (_CkL/6)
=0,3005"0fl3 (VCAL/G)

n,32R3*On2 (CkLIG-K)

OHN PPHN (ATM). TEHM (1/GV)

2 e,$7e3,0o0 82359,
3 _,_6_4-001 98643,
4 0,00_0.000 %09300,
S 0,0000.000 130000,

PPMT (_TM) 0,4771.003 PkE
PPH2 (ATM) 0,6165*00% PFM-

ZONZZATION POTENTIAL (2/CA)
PkRTZTION FUNCTION
ROSSELAND MEAk OPACITY (2/CM)

(ATM) o,A%_9,0n%
(ATM) n,32_8,000

94754,
0,?001,001
0,4989.001

WAVE NIJMPE_ ABS GO
(1/0=) It/ON)

%nO0, 0,_i_.003
%M0_, 0,4054"00_
_000 0o_2_3"003
2_00, 0,139_'003
3000, n,gS04*U02
4fl0_, n,_18u*002
5_00, 0,3_31*002
5_00, 0_2641)*002

60_0, 0,719_*U02
Bn0n, 0,148_*002

10000, 0,_24_*U02

WAVE NUMBER ABS CO WAVE NUMBE_
($/CM) (ttCM) (2/C_)
11000, 0,1175"002 ?0000,

13500, 0,1766*002 _00_,
15000. O,Z_Sb*OOP 9000_,
2U000, 0.1005+002 200_00,
26000, 0,7_E9"00] _SC_fl,
27500, 0,0k81"001 l=OOqO,
30000, 0.5619*001 175C0n.
4(_000, 0._615*001 2_0(_00.
50000, 0._9_7-001 3_0(_,
0_)000, 0.3020.001 4_ooon.

k_S CO
(]ICM)

_,1030*002
U,31_8*002
n.3646.0_3

I|,_174.004
1_.12P7-0_4
'!,75_4-003
n,49u3.0n3
(_,33_4.003
li,]0_5.0_3
0,_1n_.002
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TABLE "x_Tr h

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

500 ATMOSPHERES FOR 20,O00*R AND 16,000°R

PRES_(AT_) 500.
TEHP (R) 20000.
T£NP (k) 11111,
DEN(G/CW3) 0,5636-003

LkTHALPY 0,188b*OO6 (BTU/LR)
FREE ENG .0,44S3.006 (BTU/LR)
(NTROPY 0,3170.005 (BTU/L_tR)

0.1048,003 (KCAL/G)
°0.2474*003 (KCAL/G)

0.3170-0n2 (CALIG-K)

gHN PPHN (ATV)
1 0,4831,003
2 0.4519-0fll
3 0,7777-002
4 O,nO00,OOO
5 fl,nOOO,OflO

TENH ($/U_)
O*

82359.
9B643,

109300*
130000,

PPHT (ATH) 0,4832*003
PPH2 (ATH) 0,1219"002

PPE (ATH) 0.72_3"001
PFH- (ATH) 0.13_6"000

IONIZATION POTENTIAL (I_CP)
PARTITION FUNCTION
ROSS[LAND HEAN OPACTTY (I/CW)

10002_.
0,2000"001
fl,2684*001

WAVE NIJMPER
(I/CM)

1POrt.
1500.
2non.
250n.
300n.
4nOn,
5nOn.
9_00.
6000.
8000.

10non,

AB$ GO WAVE NUMBER ABS CO NAVE NUHBER
(1tC_) (I/CH) (1/GM) (I/CN)

0,2320*003 11000. 0,4B92*001 70000.
0.1049*00_ 12000. 0.4741*001 79000.
0.5877*002 15500. 0.4513"001 80000.
0.3744*002 15000. 0.4239"001 9000n*
O,P58e*O02 20000, 0,4209"001 100000.
0,]442*002 25000. 0.3144"001 129000,
0,9147-001 27900. 0,2779,001 1_0000.
0,7927*001 30000, 0,2484*001 179000,
0.6299"001 40000. 0,1B04"001 200000,
0,9065"001 90000, 0.1_72"001 300000,
0.492_*001 00000. 0.3406"001 400000,

A_S CO
(1/CN)

0,13ol,002
0,41_9.002
.U,4954*003
0,5217,002
0,1204,002
0,14_0"004
,0,9158*003
0,6042.003
0,40_6-003
0,1_00-003
0,4662*002

PRESS(ATH)
TENP (R)
TENP (x)
DEN(n/CH3)

500.
16000.

_889.
0.7444oU03

LNTHALPY 0,1963-006 (HTU/LB)
FREE _NG -0.3240"006 (BTUtLP)
LNTROPY 0,3001"005 (BTU/LR=R)

0.8681*002 (KCAL/G)

=0._800"003 (KCAL/G)
0.3001-002 (CAL/G-K)

OHN PPHN (_TM)
1 0,4606"003
2 0,29Q7-002
3 n,4833-On3
4 0.1904-004
9 0,0000_000

TENM (1/GM)
0,

82359,
98643.

109300.
130000.

PPHT (ATH) 0.4606*003
PPH2 (ATN) 0.3894.002

PF( (ATH) 0,Pl17"000
PPH- (ATH) fl.P647JO_l

IONIZATION PUTENTZAL (1/C_)
PARTITION FUNCTION
ROSS[LAND HEAN OPACITY (I/CM)

10§796.
0,2.000"001
0,8113"000

NAVE NI_HPER
(11C_)

1000,
1500,
2000.
2500.
3000.
4nO0.
50On,
9_0_.
6flOP,

8000,
10000,

ABS CO
(1/C_)

_,2695"002
0,1194"002
0.6705"001
0,428b*001
0._974,001
0.1672.001
0,107ij*001

0,_841"000
_,7437*U00
0,86_5*000

0,1010"001

WAVE NUNBEH ABS CO WAVE NUNBER
(IlCN) (IICN) (11C_)
11000, 0.1040"002 ?0000.
12000. 0.1046"001 79000.
13500. 0.2024"001 _0000.
15000, 0.9776"000 90000.
20000. 0.7922*000 100000.
25000. 0,7049"000 1_9000,
27500, 0.0962,000 190000.
39000. 0.6258*000 I79000.
40000, 0.7096*000 200000,
90000, 0.1379"001 300000,
6_000, 0,3947"001 400000,

ARS CO
(I/CN)

0,1801,002
0,5962*002
0,7116,003
0,7458"002
0,_696.002
0,1916-004
0,1270.004
0,8495"003
0,5288"003
0,1419"003
0.9344,002
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TABLE "X'O'T" i

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

500 ATMOSPHERES FOR 13,OO0"R AND IO,OOO°R

PR£SS(ATH) 50u.
TEMP (_) 13000.
TEHP (K) 7222.
DEN(G/CH3) 0.1047oU02

LkTHALPY 0.1178,006 (BTU/LR]
FEEE ENG -0.2414,006 (HTU/LR)
LhTRUPy 0,2763*005 (HTUILa-R]

0,6542*002 (eCkL/O)
-0,1341,003 (XCAL/G)

0.27_3-00Z (CkL/_-K)

G_N PPHN (ATH)
1 n,3843*on3
2 n,1153,on3
3 o,1012poo4
4 0,7820-00b
S o.no00*O00

TEkH (1/C_)
0.

82359,

98643.
109300.
130000.

PPHT (ATH) 0,3843*003
PPH2 (ATH) 0,1157,003

PPE (ATH) 0.1670-001
PPNo (ATH) 0.35_0-002

IONIZATION POTENTIAL (1/CP)
PARTZTZON FUNCTION
ROSSELAND HEAN OPACITY tl/CN)

107_41.
o.2000*Onl
0.18P9-000

kkVE NUHPEk
(1/CN)

100fl.
1500.
2nO0.
2500.
3nO0.
4e00,
500n.
5_00.
6000.
8n0n.

10n00.

ABS CO MAVE NUHBEN ABS CO _AVE NII_BER
(I/CH) (I/CH) (1/C_) (llCH)

0o2587+001 11000. 0.1672*000 70000.
0,112_+001 12000. 0,1714e000 ?SHOO.
0.6345_000 1_500. 0.1713"000 COCO0.
0.4062*000 15000. 0.1669"000 00000.
n,2822*u00 20000, 0,1515-000 100000.
0.1590"O00 25000. 0.1_87"000 125_00.
nl1020*O00 27500. 0.1760,000 1_0000.
0.8446-001 30000. 0.2013*000 175000.
0.711oo001 40000. 0.4597*000 200000.
0.1190,000 50000. 0.1290-001 300000.
0+1581*000 O0000. 0.4176,001 400000.

A,S CO
(]/CN)

0.19_8,002
0._547,002
[p.78_S,003
0._195-002
o.1859.002
q.2677,004
0.1972,004
0.1358-004
0.7P_0,003
q'.14_2.003
(_.53Q7-002

PR£S_(ATH)
TENP (R)
TEHP (K}
DEN(n/CH3)

50U.
10001.

5556.
0.1779"002

LhTHALPY 0.6a64.005 (uTU/L_}
F hiE ENG =0.1701"006 (BTU/LR)
[hTROPy 0.2348*005 (BTUILR=R)

0.3591"0O2 (WCkL/G)
-0,94R3"002 (XCAL/G)

0,2348_002 (C*L/_-K)

ONq PPMN (_T_)
1 _,1954"003

2 0,4283-0n6
3 n,14_1-007
4 _,7872-009
5 0.0000"000

TE_N (1/CV)
0.

82359.
98643.

109300.
130000.

PPHT (ATH) 0.1954"003
PPH2 (ATH) 0.3046*003

PFE (ATH) 0,_783=003
PFH- (ATM) n,_997eO04

IONIZ_TIUN POTENTIAL (1/CP)
PkHTXTIOh FUNCTION
ROSSELAN_ HEAN OPACITY (IlCN)

109_13.
0o2000-001
0._7F8-002

NkVE NUH@E_
(1/C_)

I_ON.
1_00.
2000.
2q00.
30on.
4n00,

5000,
5_00,
bOOn.
BOOn,

lO_On,

AB$ CO MkVE NUHHER _BS CO MAV[ NUNBER
(I/CH) (1/CH) (1/CV) Cl/CH)

0.3711-001 11000. 0.be96-002 ?0_00,
0.1650-001 12000. 0._655-002 75000.
0,9283-002 1_500, 0.BelH-002 _0C0fl.
0.594_-002 15000. 0.1019o001 90('00.
0,414_-002 20000. 0.1e27"001 1nO000.
0.7373-_02 _5000, 0._31"001 1_5000.
n,160_-002 27500. 0.4689-001 1_0000.
0,139_'002 30000, 0,b707"001 175G00,
0.1257o002 40000. 0._186,000 2_0000.
0,388_-U02 500flO. 0.e701.000 300000,
0.6061-002 60000. 0._218"001 400_00.

A_,S CO
(I/CH)

;*.10_1,002
{.,34_9-002
n._1_5-003
0._3_1,002
o._9_3.001
_.42_7-004
_,3b_beO04
['.27_3-004

(_,06_8.002
(_.37a0,007
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TABLE _ j

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

500 ATMOSPHERES FOR 7,O00°R AND 5,000°R

PRESS(ATe) 500.
TEHP (R) 7000.
TEMP (K) 3889.
OEN(G/CH3) 0,3069°002

LkTHALPY 0,2912.005 (BTU/LB)
FREE ENG .0,1085*006 (BTUtLP)
ENTROPY 0,1966"005 (BTU/L_-R)

0.1618-003 (WCAL/G)
o0,6028.0_2 (KCAL/G)

O,19&6*OP2 (CkL/G-K)

ONN PPHN (_TM)
1 0,2826.002
2 0,K640-011
3 0,3616-013
4 0.6444"019
5 0,0000.000

TEAM (1/C_)
O,

82359,
98643,

109300,
130000,

PPHT (ATe) 0,2826*002
PPH2 (ATM) 0,4717"003

PFE (ATH) n.1449-006
PFH- (ATM) 0.3090-007

IONIZATION POTENTIAL (1/CP)
PARTITION FUNCTION
ROSS(LAND HEAN OPACITY (1/CH)

109_41,
0,2000"001
0.2362-004

NAVE NUMBER
(1/CM)

1000.
1_00.
2000,
2_00,
3000,
4nO0,
9000,
9900,
6000,
8000,

10000,

kBS CO
(l/Cn)

0,4748"007
0,2227"006
0,6942"006
0,1489"009
0,2885"009
0,8081"009
0,1745-004
0,242U-004
0,3294°004
0,8692°004
0,16t3-003

NAVE NUMBER ABS CO WAVE NUHB(R
(I/CH) (I/CM) fltCH)
11000. 0.2478*003 70000,
12000, 0,3297*003 79000,
13900. 0.4869"003 _OCO0.
25000. 0.6914"003 OO000.
20000, 0,1890=002 100000,
25000, 0,4124"002 1_000,

27900, 0,5894"002 l_O00n,
30000. 0.8_48"002 179000*
40000. 0.2768*001 200000.
50000. 0.8533"001 300000.
60000, 0,3828*000 400000,

k_S CO
(IlCH)

0,1341.001
0,4463-001
0,_3a1.002
0,_988.001
0,1267*001
0,7179-004
0,7177-004
0,_209.004
0.2013*004
0,_031.002
0,8300.001

PRESS(ATM)
TEMP (R)
TENP (K)
DEN(G/CH3)

SO0,
9000,
2778,

0,44S4-002

ENTHALPY 0.1747,005 (BTU/LB)
FREE ENG -0.7139.005 (8TU/LB)
ENTROPY 0,1776"009 (BTU/LB-R)

0,9703.001 (KCAL/G)
-0,3964-002 (KCAL/G)

0,1776.0fl2 (CALtG-K)

OHN PPHN (ATM)
1 0,1_04-001
2 0,2022-017
3 0,9899-021
4 0,36_9"023
9 0,0000-000

TERM (11C_)
O,

82399,
98643,

109300,
130000,

PPHT (ATH) 0,1684.001
PPH2 (ATM) 0,4983-003

PFE (ATH) 0,6959-011
PFH° (ATM) 0._016=012

IONIZATION POTENTIAL (I/CN)
PARTITION FUNCTION
ROSS(LAND MEAN OPACITY (1tC_)

109_78,
0,2000-001
0,9919o006

HAVE NUNB(R
(11C_)

1000,
1500,
200o,
2500,
3000,
4nO0,
9000,
9S00,
6000,
8000,

10000.

ABS CO
(ttCM)

0,9290-008
0,2390°007
0,6828°007
0,1915"006
0,2871*006
0,7609°006
0,1622"009
0,2219"005
0,2990-009
0,7901-005
0,1943o004

NAVE NUMBER ABS CO WAVE NUHBER
(IlCM) (I/CM) (11C_)
11000, 0,2104"004 70000,
12000, 0,2795-004 75000.
13500, 0,4118"004 A0000.
15000, 0,9849-004 O0000.
20000, 0,1_65"003 100000,
25000. 0.3488-003 lP5000.
27500, 0,4989-003 1_0000,
30000, 0,6977-003 175000,
40000, 0,2341"002 200000,
90000, 0,7219"002 300000,
60000, 0,2392-001 400000.

AeS CO
(1/CM)

0,_134.000
0,3776-000
0,4519"001

0,47_8"000
0,I072-000
0,10_8-009
0,1041.009
0,7972*004
0.28_7-004
0,1694.001
0,6913.000
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TABLE _ k

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE. OF

500 ATMOSPHERES FOR 3000 °R

P_ES_(AT_)
TENP (R)
TEMP (K)
DE4(G/CM3)

50*J,

3001,
1667,

0.7369-U02

LkTHALPY 0.8967-004 (8TU/LB)
FEEE ENG o0.3793+005 (BTUtLR)
LNTROPY 0.1563"005 (BTU/LRtR)

0.4982"0nl (KCAL/G)
o0.2107"0n2 (VCAL/G)

0.1563"0n2 (CAL/_-K)

ONN PP_N (*T_)

1 n,2398pOn2
2 0,0000-000
3 O,eO00*O00
4 0.0000*000
9 0,0000.000

TENM (1/_)
0,

82359.
98643.

109300.
130000.

PPMT (ATM) 0.2398-002
PPN2 (ATe) 0.5000*003

PFE (ATM) O.nO00*O00
PPN- (ATN) 0._000*000

IONIZATION POTENTIAL (1/CP)
PARTITION FUNCTION
ROSSELANU MEAN OPACITY (I/CM)

10967V.
0.0000*000
0,1178-0n8

NAVE NUNPE_
(l/CV)

leon.
t_06,
2n00.
2_00.
3nO0.
4eOfl.
5000.
550n.
6nO0.
0_00.

lOflUO,

A_S CO NAVE NUMBER ABS CO WAVE NUMRER
(I/CM) (I/CH) (I/CM) tl/CM)

0.2502"U10 11000. 0.7033-00T 70000,
0,1070=009 12000, 0.9332-007 75000.
0.2900"U09 1_500. 0,1374"006 _0000.

0,6_510U09 1_000, 0,19500006 90000.
0,1122oV08 20000. 0,5_140006 100000.

•0.2839"008 25000. 0.1162"00_ 1_5000.
0,_761=008 27500, 0.1661-005 1_0000,
O,778U-U08 30000, 0,2325=005 I75000.
0,1025-007 40000. 0.7602o005 2000000
Ot253_oU07 50000, 0.2406=004 300000.
0.517_-007 60000. 0.7V73o004 400000.

A_S CO
(I/CM)

0.37_0-003
U.12_8o002
_.15n5o001
n.lb75oO02
0.3572"003
0.1716.005
0,]739.009
0._265,005
0.4B19_004

n.1_5-002
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TABLE 3L%q3 o

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

750 ATMOSPHERES FOR 2OO,OOO°R AND 175,OOO°R

PRESS(ATM) 75U,
TEMP (R) 200000,
TENP (K) 111111.
DEN(GtCH3) 0,415U-004

EkTROPY

ONN PPHN (ATN)
1 n,_2_6*000
2 e,_129.000
3 0.0000*000
4 O,nO00*O00
5 O.nO00*O00

EkTHALPY 0.2640÷007 (BTU/LR)
F_EE ENG -0,1062-008 (BTU/LA)

0.6629*005 (_TU/L_=R)

NAVE NUHPER
(1/CN)

2000,
1500,
2000,
2500,
3000.
4fl00,
S_00.
550n,
6nOn.
8n00,

10n00,

TEHH ($/CP)
0,

82408,
99229,

112538,
142354.

ABS CO
(1/CM)

0,212L)*U04
0,7523*003
0,3630*g03
0,2071"003
0,1313"003
0,642_+002
0,3711÷002
0,293_*902
0.2376*002
0,1275-002
0,7967*U01

PPHT (ATM) 0.7415.000
PPH2 (ATM) 0,3097-00b

0,1467"004 (WCAL/G)
-0,5899*004 (KCAL/G)

0,66_9-0N2 (CAL/R-K)

PPE (ATH) 0,3746*003
PFHo (ATH) 0,2458-004

IONIZATION POTENTIAL (t/CP)
PARTITION FUNCTION
ROSSELAND HEAh OPACITY (l/CM)

69350,
0,4913"001
0,1164"0_1

WAVE NUHBER ABS CO WAVE NUMBER
(1/CN) (1/CM) (1/CN)
11000, 0,6061*001 70000,
12000, 0,4951*001 75000*
13500, 0,3768*001 R0000,
15000. 0.2952"001 90000,
20000. 0,1518"001 100000,
25000, 0,906fl*000 IP_000.
27500, 0.7264"000 1_0000.
30000, 0.5935*000 175000,
40000. 0,3029"000 200000.
50000. 0.1785*000 300000.
60000, 0,1152"000 400000,

A_S CO
(I/CM)

0,7914=001
0,6678-001
0,56_0-001
0,1978,000
0,1570.000
0,94_5o001
0,A0_2-001
0,4140-001
0.09_9-001
0,9892-002
0,442b'002

P_ESS(ATM)
TEMP (R)
TEMP (_)
DEN(G/CH3)

750.
175000.

97222,
0,474_-004

EkTHALPY 0.2391.007 (BTUILR)
F_EE ENG -0.8977,007 (BTU/LB)
E_TROPY 0.6496*005 (BTU/L_-R)

0,1328"004 (KCALIG)
=0.4987"004 (KCAL/G)

0,6406*002 (CAL/G'K)

OHN PPHN (JTH)
1 0,5308.0n0
2 _._216.000
3 0,n000.000
4 0.0000*000
5 0,0000.000

TEMH (1/C_)
O.

82408,
99219.

112536,
142354,

PPHT (ATM) 0,1052*001
PPH2 (ATM) 0,b719-006

PPE (ATH) 0.3745*003
PPH- (ATH) 0._604-004

ZONIZATZON POTENTIAL (1/CP)
PARTZTIOh FUNCTION
HOSSELAND HEAN OPACITY (1/CM)

87983,
0,3965"001
0.2276=001

NAVE NUHBER
(1/C_)

lnOfl,
1500,
2000,
2500,
3000,
4000.
SOOn.
5_00.
6000,
8000,

10000,

AB5 CO
(1/CM)

0,3021"004
0,107_'004
0,5221"003
0.298_*U03
0,1900"003
0.9349*002
0,541_*002
0,4297*002
0,370_+002
0.1891"002
0.112_'002

NAVE NUHBEN ABS CO WAVE NHHBER
(IlCH) (I/CM) (l/CM)
11000, 0,9047*001 ?0000,
12000, 0,7402*001 ?5000.*
13500, 0,5643"001 _0000.
15000, 0,4428"001 90000*
20000, 0,2284"001 100000*
25000, 0.1305"001 1_5000,
27500, 0,1094"001 1_0C00,
30000. 0,_939"000 175000,
40000. 0,4553*000 200000.
50000, 0,2675*000 300000,
60000, 0,1720"000 400000,

ABS CO
(]/CH)

0,1176"000
0.990b-001
0,_423o001
0.3692,000
0._972,000

0,1740-000
0,11_.000
0,7540o001
0.53_3-001
0,17_9-001
0,7_4=002
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TABLE _ b

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

750 ATMOSPHERES FOR 150,OOO°R AND 125,OOO°R

PRESSCJTP) 75o,
TENP (k) 149999.
TENP OK) 8333_,
DEN(G/_M3) 0._039°004

LkTHALPY 0,2141*U07 (bTU/LP)
_h[[ [N_ -0,7372.007 (STU/LR)
_kT_OPY 0,6342*U0_ (bTU/LR-R)

_,_1R9"004 (KCAL/G)
e0,40g_*0_4 (KCAL/G)

0,6342*0_ (CAL/_wK)

0HM PP_N (ATe)
1 0,9404*000
2 0,_606*0n0
3 0,n000*000
4 0,0000,000
5 _._000,000

TENH (1ICY)
Oe

82408,
9V259,

142354,

PP_T (ATe) O.2OO_*Onl
PPH2 (ATH) n.171_o009

PPE (ATH) 0.3742*0fl3
PFH- (ATH) n,14_0o0f13

ZONZZ_TZUN POILNTZAL (2/CP)
PARTITION FUNCTZO_
R_SSELANU HEkk OPACITY (11C¥)

6629n.
n.3409-001
0,6212-0_1

NAVE NUNPER
(1/C_)

1_U_.
2_00.
2n00.
2_On.
3nO_.
4nO_.
SflOO.
g_O0.

6_0_.
20o00,

AB_ ¢0 MAV_ NUHBER ABS CO _AVE NUHBER
Cl/CH) (1/C_) (1/C_) (1/C_)

0.4909*004 21000. 0.1437"002 7000_.
0.1637"004 _2000. 0._$77'002 79000.
0.7970*003 23500. O.BY90*O01 80VO0.
0,4082*003 15000, 0,7063"001 _ObO0.
0.2923*003 20000. 0.3650"001 1_0000.
0.1497.U03 2bOflO. 0.2180"001 195000.
0,8§76*002 27900. 0.1747"001 lqO000.
0,710_*002 30000. 0.1426*001 179000.
0.5807*002 40000, 0,7_35"000 200000,
0.2986*002 bOO00. 0.4_29"000 300000.
0.17_'002 60000. 0.2703*000 400000.

*_S CO
(_/Ce)

n.lB3B*O00
t..Xb43*O00
_.1309,000
0.77_9,0fl0
n.6114-000
0.36_3.000
f1._2_7_000
n,_936+000
U.20786000
".3942-0_1

TENP (_)
TEMP (K)
D[N(O/_H3)

7SU,
12499_.

69444.
0,66S7"_04

£kTkALPY U.2890*007 (UTU/L_)
FkEE ENG =0.9_08-007 (BTU/L")
LkTROPY 0.650R*005 (bTU/L_°R)

n,10S0*0e4 (eCAL/G)
°0,3226-oo4 (uCkLt_)

ONN PP_N CiTe)
1 0,_90¢,005
| 0.R1_6,000
3 0,_000,000
4 0,_000*00G
9 0._000"000

TEkH (11C_)
0.

6240_.
99219,

142394,

PPHT (ATe) 0.2717,002
PPH2 (ATe) 0.5636=009

PF[ (ATM) _.37_6"0_3
PFN= (ATH) 0,4612-0_3

ZONZZAIZON P01ENT;AL (1lOP)
PANTITZON FUnCTIOn.
NOS$[LANU H[AN OPACitY (1/CP)

,39_v.
0.2_99,0_1
_.1912*060

NAVE NI,N_Ek
(ltCH)

leon.

2f100.
_q0_,
3_00.
4_00.

9_On.
6_On.

kBb ¢0 NAVE NUHULH AUS CO _kV[ NIIHPER
(1/CH) (I/CH) (I/CH) (1_C_)

_744d*004 11_00, 0,_474*002 7000_,
_,2694._04 12000. 0,2028*002 ?bOO0.
_12g_*_04 _3_00. 0,1_5_*002 _000fl*
_,760_*_03 _000. 0.1_1_*002 ¢00_0.
0,6Y49._03 20000. 0,_93"00_ 1fl0000.
e.2_26*U03 2_000. 0.376]*001 2P_O0_.
_.1_06,00_ 27500. 0.3001"001 l_O00fl.
_.120V'003 30000. 0.2446"001 175000.
n,_094.002 4_000. 0.1221"001 200(_0_.
_.b$$7,U0_ b_O00. 0.7132"000 300_00.
n.3076*_02 600_0, 0,4_20"000 4_000,

A_S CO

_._049,000
r_._bO,O00
0.2$bS,O00
,I.]V_4.002

n.36_9,000
r,.P_2.O00
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TABLE "_I_TTTC

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

750 ATMOSPHERES FOR IO0,O00°R AND 90,O00°R

PRESS(ATM) 75U. LkTHALPY 0.1634+007 (UTU/LR) 0.9079*003
TENP (R) 100001. F_EE ENG =0.4295÷007 (BTU/LR) =0.2386-004

TEMP (_) 5555_. EkTROPY 0,5929*005 (HTU/L_-R] fl.5979-002
DEN(G/CM3) 0.8354-004

(_GALIG)
(vCAL/G)
(CAL/G=K)

OHN PPHN (ATM) TENM (t/UP) PPHT (ATM) 0.56966001 PPE
t 0.4641,001 O, PPH2 (ATe) 0.3029-004 PPHo
2 0mI0_5e001 8240_.

3 0.0000*000 99219. IONIZATZUh POTENTIAL tl/CV)
4 0,0000*000 112538. PARTITION FUNCTION
5 OtO000eO00 142354. ROSSELAND MEAN OPACITY (llCM)

(ATH) 0.3772"0n3
(ATM) n.21]0=0_2

80754.
0.24_4-0nl
0.6201"000

WAVE NUMBER ABS CO WAVE NUMBEM ABS CO WAVE NUMBER
(I/CM) (I/CM) (t/CM) (1t_) {1/CM)

1000. 0,1257,005 11000. 0.4_13"002 70000.
I_00. 0,4752*004 12000, 0.3948*002 75000.
2000. n,2407*004 13500. 0.3018"002 PO000.
2_(10, n,1427-004 15000, 0,Z_71-002 00000.
3n00, 0,9344+003 2riO00. 0,1221-002 100000.
4000. 0,4814*003 2_000. 0,7_42*001 1P5000.
5000. 0,_B89e003 27500. 0.5779"001 I_0000.

5_00. fl,2324-003 30000. 0.4695,001 175000.
6000. 0,1907+003 40000. 0._333"001 200000.

8q00. 0.9919"002 50000. 0,1335"001 300000,
10000, 0,5977*002 60000, 0,_358"000 400000,

A_S CO
(l/OH)

0._577.000

0,4641.000
0.3916-000
0.6041.001
0.4694.001
0,2687"001
0._6A9.001
0.11n4.001
0.7666*000

U.2477*000
f',_098-000

PRES_(ATH) 750. EkTHALPY 0.t_28+007 (BTU/LB) fl,8491-003
TENP (P) 9000U. F_EE ENG °0.3707*007 (BTU/LR) -0.20_9"004
TEMP (K) 5000U. EkTROPY 0.58J7*U05 (BTU/LneE) 0,5817.0n_
DEN(G/_H3) 0.9317-004

(kCkLIG)
(_CAL/G)
(CAL/_-K)

OHN PP_N (ATH] TE_H (1/GP) PPHT (ATH) 0.8474.001 PPE
1 0.7233"001 0. PPH2 (ATH) 0.7499-004 PPM-
2 n,1242.001 82408,
3 0.0000÷000 99219, IONIZATION PUTENTIAL (1/CP)
4 0.0000*000 112538, PARTITION FUNCTION
5 OtPO00*000 142354. _OSSELANU HEAN OPACITY (1/CM)

(ATM) 0,3708"003
(ATM) 0,4337=0n2

79077,
0.2343"0_1
0,12_0"0Pl

NAVE NUMBER AHS CO WAVE NUMBER ABS CO NAVE NUHBER
(1/C_) (t/CM) (1/C_) (l/CP) tl/CM)

lflO0. 0,165_÷005 11000, 0.6612*002 ?0000.
1_00, 0,_32_÷004 12000, 0.5425*002 75000,
2_00. 0.3224*004 13500, 0,4147*002 80_00.
2_OP. 0.192t÷004 15000. 0.3_58÷002 00000.
3non, 0,126_*004 20000, 0,1675.002 100000,

4000. 0,6536+003 25000, 0.9908÷00] 125000,
_n00. 0.393u+003 27500. 0,7_94÷001 1_0000.
_on, 0,3173+003 30000, 0,6403*001 175000o
6non, 0,2606+003 40000. 0.3161-001 200000,
8hOP, 0,1360*003 90000, 0.1797*001 300000.

lO00P, n,820_*002 60000. 0,1119*001 400000,

A_ CO
(1/CH)

I).74_0÷000
_,_171÷000
_),13_6"002
0.I0=9*002

_.4660÷001

0.28_2*001

0.19_11.001
_.1318"001
0.4252*000
0,1_85"000
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TABLE I_TTT d

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

750 ATMOSPHERES FOR 80,OO0°R AND 70,000 °R

PRESSCATN) 750,
TEMP (R) 79999,
T[NP (_) 44444,
DEN(O/CM3) 0,10_5o003

_kTHALPY 0.1418.007 (UTU/LR}
_'kEE (NG -U.3132-007 (UTU/L_)
(kTROPY 0,_687*U05 (_TU/L_-R)

0.7878*003 (_CkLtG)
=0.1740"004 (_CAL/G)

0,5687-0n2 (CkLtG_K)

OHN PPHN (ATM)
2 0,1197.002
2 _,1447.001
3 0,0000.000
4 0,0000-000
9 0,0000*000

T(MM (1/C_)
O,

82408.
99219.

112538.
142394.

pPHT (ATM) 0,1341-002
PPM2 (ATH) 0,21_0o003

PF[ (ATM) n,3603,0o3
PkHo (ATM) n,9779o002

IONIZATION POTLNTZAL (I/CP)
Pk_TZTIOk FUNCTZUk
ROSSELAND HEAN OPACZTY (I/CN)

7707_,
0.22._2"00_

0,_670"00$

NkV[ NUMPER
(1/CW)

1_00.
1_00,
2fl00,

2_00.
3000,

gO00,
9SO0,
6nO0,
8000,

10000.

AB$ CO NkVE NUMBER ABS CO NAVE NUMBER
(I/CM) (I/CM) (I/CH) (2/CM)

0,2250*005 11000, 0,9367.002 70000,
0.6700*004 12000, 0,7686.002 7500_.
0_446_*004 13500. 0.5B73,002 F0000.
0,267_*004 29000o 0.4_11,002 Q0000.
0,176_*004 20000. 0,2_63"002 100000,
0,9t7B*U03 29000, 0,1393"002 2_9000.
0.954e*003 27500. 0.1107"002 1_0000.
0e4470*003 30000. 0,b964"001 27_000.
0,_679"003 40000, 0,4390"001 200000,

0,_929.003 _0000, 0,2478*002 300000,
0,$166"00_ 60000, 0.1_34"001 400000.

_S CO
(1/CH)

0,]_13.001
0,_400.000
_1.7643.0_2
0,1_94.002
0.I_B*002
0,_e_1*001
_,5_8-001
0,3_9.001
0,7437.001
0,7_4-000
0,34_*000

PRE|_(_TM)
TEMe (_)
TEMP (_)
DENCO/CH3)

7SU,
70000,
3BBBg,

0,1221"003

[_THALPY 0,1299*007 (_TU/_R)
FREE ENG -0,2_72*007 (_TU/_)
L_TROPY 0,5_29*00S (UTU/_eR)

0,7214"0_ (_CAL/G)
-0.1429-004 (KCA_/G)

fl,_529*Of12 Cr_LI_-K)

2 P,i641*005
3 O,eO00*O00
4 _,0000.000
5 0,0000.000

82408,
99219,

$12S38,
142394,

PPHT (ATM) 0.2294,0_2
PPH2 (_TM) 0.7_64-003

PFE (ATM) e,3639*0f13
PFH- (kTH) 0,_4_7-0_1

ZONZZ_TION POTLNTZAL (1/CP)
PkkTZT_ON FUNCTION
ROSSEL_NU _E_N OPACITY (1tC_)

74671,
0,_2S4.002
_,6342.001

(1t0_)
1000,
iSOe,
20_0,

3e00,
4000.
SnO_,
S_OO,

6000.
8000,

10n00,

_BS C0 W_vE NUMBER _BS CU _AV[ kt_ek£R
(I/CM) (1/CM) (1/GV) (1/C_

0,3i94.009 11000. 0.1_71.003 70000,
0.1_43.009 1_000, 0.1124.003 7_000,
0,64_b*004 _500, 0,0503*002 FOOOfl,
0,3860*U0_ 1_000, 0._731.002 _O00n.
0,2_04*004 _000, 0,3434"002 100000.
0,1330"004 250n0, 0,2o13.002 1_00_.
0,b097"003 27500, 0,]._97"002 1_0000,

O,6SaH*UO3 aO000. 0,1289.P02 _701100,

0,_37V*003 40000. 0,0_55-001 200000.
0,281_003 50000, 0.3_04"001 300000.
P.1702*003 60000. 0,2195.001 400000.

(I/r_)

(1,S4_7,002
U.41_2*002
0,31_1*0_2
_*.17_7.002

fl,71_4-001
l_,4V30*f101

n,l_B*O0_
_,70_4.000
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TABLE "R'X7]I" e

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

750 ATMOSPHERES FOR 60,OOO°R AND 50,OOOOR

PRESS(ATM) 750,
TEMP (R) _999V,
TEMP (K) 33333.
DEN(G/CM3) 0,1462-u03

EkTMALPY 0,1159.007 (UTU/L@]
_R[E ENG -0,2033÷007 (BTU/Ln]
[KTROPY 0,5321-005 (bTU/Ln-R)

0,_442-0n3 (KCAL/G)
-0,_130-004 (KCAL/G)

0,5321-002 (CAL/_-K)

OHN PPWN (kTH]
1 0e4145"002
2 0,]7K6.001
3 O,nOOO,OnO
4 0,0000,000
9 0,0000.000

TEMH (1ICY)
O,

8240_.
99219,

112538,
142354,

PPHT (ATH) 0,4320.0_2
PPM2 (ATM) 0,3408-002

PPE (ATM) n.3534.0_3
PFH- (ATM) 0,7122=0N1

IONIZATION POTENTIAL (l/C÷)
PARTITION FUNCTION

ROSSELANU MEAN OPACITY fllCM)

7170_,
0.2085.001
0.1144-002

NAVE NUMPER
(1/CV]

1000,
1_0n,
2non,
2_00,
30on.
4nOfl.
5nO0.
5_00.
6non,
8000.

10000,

ABS CO WAVE NUMBER ABS CO WAVE NUMBER

(I/CM) (%/CM) (1/CM) (I/CM)
n,4694+U05 11000, 0,2065.003 70000.
0.184_*U05 12000, 0,1691*003 75000.
0.9571"004 13500, 0.1289"003 FOOO0,
0.578()*004 15000. 0.1009"003 90000.
0,3830"004 20000, 0.5114"002 100000.
0.201_*004 25000, 0,2980"002 lp50n0.
0,1222-004 27500, 0.2357*002 150000.
0o9871*003 30000. 0.1098"002 175000.
0,8123*003 40000, 0,9124"001 200000,
0,4254+003 50000, 0,5079"001 300O0n,
0,2_60*U03 60000, 0,3111"001 400000,

A_S CO

(1/CM)
0,2047.00_
0,]46_.003
0,1201.003
0,0399*002
0,7190.002
0.4008*002
0.2454*002
0.]610.002
0,1114*002
0.35_5,001
0.15_6-001

PRESR(ATM)
TEMP (R)
TEMp (K)
DEN(G/CM3)

7_U,
5OOOu,
27770.

0,1853-U03

LkTMALPY 0,9803.006 (BTU/LB)
FEEE ENG -0.1529,007 (BTU/La)
ENTROPY 0.5019,005 (bTU/Ln=R)

OHN PPWN (ATH)
1 fl,R778*on_
2 0,1633-0n1
3 0,0000*000
4 0,0000*000
5 0,0000*000

TEMM (IlG_)
O,

B240_.
99219,

112538,
142354e

PPHT (ATM) O,8942eOf12
PPM2 (ATM) 0,2041=001

WAVE bUMPER
(11CV)

1000.
1'_On.

2non.
25on.
3,On.

4000,
5n00.
5_Un.

6hOP.
8non,

looon,

AB5 U0
(I/CM)

n,700_*005
0,2769*005
0.]444÷U05
_74_.u04
0.5811_004
0.3054÷004
0._854÷004
0.1497÷004
0,1231÷004

016431÷003
0,3868÷003

0.5446*003 (_CkL/G}
=n.8494÷003 (WCAL/G)

0.5019*002 (CAL/G-K)

PPE (ATM) 0.3296*0_3
PFH- [ATM) n._338,000

IONIZATION POTENTIAL (1/C_)
PARTITION FUNCTION

ROSSELAND MEAN OPACITY (I/CM)

6855_.

0.2037÷001
0,2130*002

wAVE NUMBER ABS CO WAVE NUMOER
(tlCM) (IICM) (IICM)

11000, 0,3107*003 70000,
12000, 0.2642*003 75000,
13500. 0.1933*003 _0000.
15000, 0,1510*003 90000.
_0000, 0,7605÷002 100000.
25000, 0,4411÷002 175000,
27500. 0.3483*002 1_0000.
30000. 0,2001÷002 175000,

40000, 0,1345÷002 200000,
50000, 0,7509÷001 300000,
60000, 0.4634.001 400000.

AHS CO
(}ICM)

0.4467÷003
0.37a7.003
0,32_6÷003
O.P4n6÷o03
O._B34÷O03
0._018*003
U,62_2*002
0.40_1"002
0.20PI*002

0.90_6÷001
0.39q0÷001
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TABLE _ f

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

750 ATMOSPHERES FOR 40,OO0°R AND 30,OOO°R

PRESS(ATM) 75u,
T(NP (R) 4000U.
TENP (X) 22222.
D(N(n/CH3) 0,266Bo003

(NTHALPY 0.7103,006 (8TU/LB)
FR(( ENG -0.1089,007 (8TU/L�)
(NTROPY 0,4497*005 (BTU/La-R)

fl.3946*0n_ (KCAL/O)
-0.6046,003 (_CAL/G)

0.4497-002 (CAL/R-K)

OHN PPMN (ATe)
1 n.2157.003

2 0.1272-001
3 0.0000,000
4 0.00006000
5 0.0000-000

TE_H (11C_)
O,

82408.
99_190

11253A,
142354,

PPHT (ATH) 0.2169,003
PPH2 (ATH) 0.1987,000

PPE (ATe) fl,?6K3*003
PFH- (ATH) _,P737*Ofl@

IONZZJTZON POTENTIAL (1/CP)
PARTITION FUNCTION
ROSSELAND HEAk OPACITY fltC_)

66417.
0.2012"001
0.2616"0fl2

MAV( NI_HBEP
(1/CM)

1nOn.
lqOP.
2009.
2S00.
3000.
4000.
500_.
5_On,
6flOn,
8nO0,

1000n.

ABS CO NAVE NuHBER ABS CO _AVE NUH_ER
(1/CH) (1/CH) (1/CH-) fl/CN)

0._674,009 11000. 0.4078*003 ?O00n.
0,35_6"005 12000, 003341*003 75000,
001869*005 13500. 0.2_47"003 RO000.
0,1137"U05 150000 0.19956003 90000.
00758_*004 200000 0.10176003 100000.
0,399e*004 25000. 005991*002 1P50000
0,_429.U04 27500, 0,4775.002 1_0000.
0.1961"004 30000. 0.3679*002 17500n.
0.1612"004 40000. 001V42"002 200000.
0.8420*U03 _0000. 0.1137"002 300000.
0.5071"003 60000. 0.7400"001 400000.

A_S CO
(1/CH)

001390*004

0.1175,004
q.1023.004
0,74316003
0.5641.003
_.31_5-003
001910*003
0o12_3-003
0on649*002

0.11046002

PRES_(ATN)
TENP (_)
TENP (K)
D(N(_/_H3)

75U,
30001,
10667,

fi,4605-003

(kTHALPY 0.3501.006 (BTU/LR)
FNE( (NG 00.7437-006 (BTU/LR)
LkTROPY 0,3_46"005 (BTUIL_-R)

0.1945"003 (KCAL/G)
-P.4132*003 (kCALIG)

0.3646*002 (CAL/_-K)

QHN PP_N (_T_)
1 _.q444"003
2 0.7207*000
5 0._000,000
4 O,nO00*O00
S fl.n000*O00

TEH_ (1/C_)
00

62408.
992190

112536.
142354.

PPHT (ATH) 0.5452,003
PPH2 (ATN) 0.2902.001

PPE (ATH) 0,1010"0fi3
PPH- (ATe) 0.19_3"0_1

IONIZ_TZUN POTENTZAL (1/CP)
PARTITION FU_CTZO_
kOSS[LAND _EA_ OPACTTY (1/C_)

74691,
fle_On3*O01
0,_509"0n2

NAVE NUHPER
(11C_)

10080
1_00.
2_On.
2_00.
3800.
4nOO.
5_00.
9500.

8000.
1OriOn.

AB5 CO NAVE NUHBEH ABS CO NAVE NIIHBER
(1/C_) (I/CH) (11C_) (IlCH)

0.2640+005 11000. 0,2067*003 70000,
0.126_'005 12000. 0.1751"003 ?50NO*
0.70_*004 13500. 0,14046003 AO00_.
0.4470"004 15000. 0.1155"003 90000.
0.306V'004 20000. 0.6_09"002 100000.
0,1682"004 25000. 0.4_73"00_ 125000.
0.1047*004 27500. 0.3870*002 1_0000,
0,BS36"003 30000. 0,3323*002 175000.
_.7072÷003 40000. 0-.1995"002 200000.
q,3671"003 _0000. 0.1366÷002 300000.
0.748_÷003 60000. 0.1081"002 4flOOnO,

A_S CO
(11C_)

0.13_0.002
_.39k9*004
_.365(1.0fl4
n,_5_3-004
"U.|9(_3*004
0._0_0,004
_.65P6-003
o.42_9-003
0._9_5,003
0.9106.002
".3671-0_2
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TABLE "  71Tg

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

750 ATMOSPHERES FOR 26,000°R AND 23,000°R

PRESS(ATe) 790. £NTNALPY 0.2510.006 (BTU/L9)
TEqP (R) 25999. FREE (NG .0.6177-006 (BTU/LS)
T[NP (K) 14444 . ENTROPY 0.3341e005 (BTU/LReR)
DEN(G/CM3) 0.6152-003

0.1394"003 (KCAL/Q)
-0.3432-003 (KCAL/Q)

0.3341"002 (CAL/A-K)

OHN PPNN (ATM) T[_M (1/GM)
1 n.6739"003 O*
2 0.4838*000 82408.
3 0.0000*000 99219,
4 0.0000*000 112538.
5 0.0000.000 142354.

PPHT (ATM) 0.6744*003
PPH2 (ATM) 0.7439,001

PP( (ATM) 0.3409*002
PFH- (ATM) 0.1271*001

ZONIZATZON POTENTZAL (1/CP)
PARTZTZON FUNCTZON
ROSS(LAND HEAN OPACTTY (1/CM)

89074.
0.2001-001
0.1988-002

NAVE NUMPE8 ABS CO
(1/C M) (1/CM)

1000. fl.7868#004
150N, n.3214"004
20On. 0.1702"004
250N. 0.1044*004
3000. 0.7730*003
4fl00. 0.4780*003
5000. 0.3199"003
5500. 0.2615"003
6000. 0.2264*003
8000. 0.1373"003

10000. 0.9707*002

NAVE NUMBER
(l/CM)
11000.
12000.
13500.
15000.
20000.
25000,
27500.

30000.
40000.
50000.
60000.

ABS CO WAVE NtJMB(R
(1/Ce) (11C_)

0.8442*002 ?0000.
0.7450"002 75000.
0.b299,002 80000.
0.5417"002 90000.
0.3856*002 100000.
0.2962*002 1P9000.
0.2228*002 150000.

0.1997"002 179000.
0.1259"002 200000.

0.9394"001 300000.
0.9129"00t 400000.

ASS CO
(1/CM)

0.1878,002
0.5141,002
0.5713,003
0.3622"004
0.7721.004
0.1929,004
0.9449*003

0.6209*003
0,4224*003
0,1284.003
0.4941,002

PRESS(ATM) 710. ENTNALPY
T(MP(R) 23000. FREE ENG
TENP (K) 12778, ENTROPY
D[N(O/CH3) 0.7227-003

0.2118"006 (STU/LB)
-0.9228.006 (BTU/L9)

0.3194,009 (8TUIkBeR)

0.1176"0n3 (KCAL/Q)
=0.2905"003 (KCAL/Q)

0.3194"002 (CAL/Q'K)

OHM PPNN (¢TM)
I 0,71_9-003
2 0,2609*000
3 0,1070-001
4 0.0000"000

9 0.0000*000

TERM (1/G_)
O.

82408,
992190

112538,
142354,

PPHT (ATH) 0.7131,003
PPX2 (ATH) 0.1378,002

PPE (ATM) 0.1110"002
PPH" (ATM) 0.6437*000

IONZZATZON POTENTZAL (1/C_)
PARTZTZON FUNCTZON
ROSS[LANU MEAN OPACITY (1/CM)

92804,
0.2001"002
0.9966"001

NAVE NUMPER
(1/CN_)

lOOfl.
1500.
2000.
2500.
3o0o.
4000.
9000.
5500.
6non.
8n00.

10000.

AOS CO
(11C_)

0.1869-004
0.7882*003
0.4290.003
0.2679*003
0.1624"003
0.9943*002
0,620o,002
0._073*002
0.4220+002
0.2887*002
0.2465*002

NAVE NUMBER
(1/CM)
11000.
12000.
13500.
19000.
20000.
25000,
27900.
30000,
40000.
90000.
60000.

ABS CO WAVE NUNB[R
(ltCM) (1/CN)

0.4046*002 70000.
0.3640*002 79000.
0.3148"002 80000.

0.2793*002 90000.
0.1869"002 100000.
0.1372"002 179000.
0.1_01"002 190000.
0.1062*002 179000.
0.7_09*001 200000,
0.5941"001 300000.
0.7666"001 400000.

ASS CO
(1/CM)

0.2292*002
0.7019,002
0.8153,003
0.8671-002
0.3257*004
0.1859,004
0.1156,004
0.7613"003
0.5109.003
0.19_3,003
0.5673*002
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TABLE T_T h

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

750 ATMOSPHERES FOR 20,OOO°R AND 16,OOO°R

PRESS(ATN) 75u. LhTHALPY 0.1860.U06 (BTu/LR)
T(NP (R) 20000. FN[[ ENG -004302*006 (BTU/Ln)
T[MP (K) 111110 ENTROPY 0,5081*005 (uTUIL_oN)
D[N(_/CN3) 0.8952-003

0,10330005 (XCAL/O)
o0,23g0.003 (_CAL/G)

n.3OAl*On2 (CAL/GeK)

OHM PP_N (JTH) TENM (1/¢V)
2 _,7269.003 O,
2 0.6663-0n2 82408,

5 fl,8242-002 99219,
4 0,0000*000 112938,
9 O,nO00*O00 242394,

PPHT (ATH) 0.7170.003
PPH2 (ATH) 0.2684*002

PPE (ATH) n,2e_9*On2
PFM- (ATH) 009643*000

IONIZATION POTENTIAL (1/CV)
PAHTZTZON FUNCTION
ROSSELANB MEAN OPACITY (1/CH)

9096_.
0.2000*002
0,5207.002

NAVE NUMBER ABS GO
(t/CV) (I/CM)

1008. 0,4427*U03
2900, 0,1949"003
2nO0, 0,1080*003
2_00, 0._90b*002
3000. 0,4769*002
4nO0, 0.2697*002
g000, 0,1086*002
SSOO, 0,231+*002
0000, 0,1282*002
1000. 0.9m06*001

_0000. n,9_8_0001

MAV_ NUMBEH ABS C0 NAVE NUMBER AHS CO
(1/C_) (I/CM) {21CM) (I/CM)
11000, 0,9252*001 70000. 0,28_8.002
120000 0,9063"002 ?90On, _,g234.002
13500, 0086510001 AO000, 0.10930004
lS000. 0,_141"001 90000, 0,1151-003
20000. 0,7705*002 _flO000, 0.37?0*004
25000, 0,5090*001 2P900e. 0,_213.004
27_000 0o9202"001 1_0000. _.14n90004
30000. 0046770001 179000. 0.g299*003
40000, 0.3494"001 200000. 0.6092*003
90000. 0,3302*001 300000. 0,17_8.003
80000, 0,7_86.001 400000, 0,6296*002

PRE|SCATN) 7SU, [ETHALPY
T[MP OR) _6000. FREE ENG
T[Mp (X) 8|89. ENTROPY
D[M(0/CN3) 0,114_-002

0._09.006 (MTU/L_)
• 0.3133*006 (8TUtLR)

0.2902*009 (BTU/L_eR)

0,038b*002 (eCAL/Q)

0.P90200_2 (CAL/R=Kt

ONN PP_N (ATN) T(HN (1/0_)
1 0,+_?S*00a 0,
| 0,110;.002 12408,
a _,_q_10003 99219,
4 0.0000*000 _12938,
S 0,0000.000 _42394,

PPHT (ATM) 0,66790003
PPH2 (ATM) 0,B280*002

P_( |ATe) O.P6Pg*000

PPM= (ATM) e.*7030001

IONIZATION POTENTIAL (I/CP)
PARTITION FUNCTION
ROSS[LAND MEAN OPaCiTY (I/CN)

10491F,
0,20fl0.001
0,_90_*001

MAV[ NUH_ER _08 CO

_000, 0,40|3*002
$g00, 0,2_3_*U02
|00_, _,1|01,002
|SO0, 0,7877.U01
_000. 0,53|V*00_
400_. 0.2997*U02
9000, O.lglg*O02
_S00, 0,1980*001
600_, 002379*00'1

800_0 0,199n.001
_OffOe, 0,10110001

MAV( NUMBER AOS CO WAY[ N_NB[R
(1/C_) (1/C_) (2_CN)
110000 0.1066*001 ?0_00,
12000, 0,1079*001 ?9000,
13900, 001_40.001 F0000.
1_0000 0,1799-001 90000.
20000. 0014320001 _00000.
25000', 0.1270"001 IP5_00.
27500. 0011930001 I_0000.
300000 0.11520001 17_000.
40000. 0.1_900001 200000*

500000 0020420001 300000.
60000. 0.8_030001 400000.

A+I CO
(ltCN)

0,3009*00|
n.2202*003
0,1909.004
_,1979*003

U.P9_30004
flePnl._6,O04
I),13_2*004
0._112*003
O,POt30003
_,69_00002
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TABLE xvll i

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

750 ATMOSPHERES FOR 13,OOO°R AND IO,OOO°R

PRES_(kT_) 75_. [kTHALPY 0.1099,006 (BTU/LP) 0.6105.002
TE_P (P) 13000. FkEE ENG u0.2344,006 (BTU/L_) -0.1302-003
TEMP (K} 722_, LkTROPY 0,2649*005 (BTU/LB=R) 0,2649*002
DEN(G/CM3) 0.1650o002

(_CALIG)
(wCALIG1
(CAL/GmK)

OHN PPHN (ATM) TENH (I/G_) PPHT (ATH) 0.9299*003 PFE

1 0,5299"003 O, PPH2 (ATH) 0,2200*003 PPH-
2 0,1974-003 8240_.
3 fl_1249-004 99219, IONZZATZON POTENTIAL (1/CP)
4 n.21_2-006 11253_, PARTZTZON FUNCTZO_
9 0.0000*000 142354. ROSSELANU HEk_ OPACZTY {ltCH)

(ATH) 0.19_6-0t_1
(ATM) 0._836-002

107717.
0.20fl0,001
0._135.000

NAVE NIIMPEP AB$ CO HAVE NUHBER ABS CO NAVE NUHBER
(1/C_) (1/CH) (1/CH) (1/CP) tltC_)

100n. 0.4150,001 11000. 0.2750*000 70000.
1_00. 0.1847-001 12000. 0.2_22,000 75000,
2000, 0.1039"001 13500. 0.2827*000 PO000.
2_00. 0,6655*000 15000, 0,2765*000 QO000.

3nO0. 0,4624*000 20000, 0,2562*000 100000,
4flon. n.2605.000 25000. 0.2784*000 12500n.
SHOO. 0.167_*000 27500. 0.3144,000 1ROGO0.
9_00. 0.138_*000 30000t 0.3665*000 17500n,
6nO0. 0.1167+000 40000. 0.8771"000 2_0000.
8flO0. 0.19_*000 90000. 0.2496"001 300000.

10000. 0.2997*000 60000. 0.8110"001 400000.

APS CO
(1/CH)

0.3826*002
0.1273,003
0.1519.004
0.1593,003
_,3614.002
[1,41114_004
0.32_6,004

0.2_;6-004
n.]137-004
11,19_3.003
n,A676,002

PRESR(ATH) 79_. [kTRALPY 0.6036*005 (BTU/LP) 0.33_3,002
TEHP (_) 10001. FREE ENG -0.1_58-006 (BTU/L_) -0.9211-002
TEHP (_) 5550. LNTROPY 0.2261,005 (_TU/L_-R) 0.2261,0_2
DEN(G/CH3) 0._766-002

(YCAL/G)
(_CkL/G)
(CAL/G-K)

OHN PPPN (aTe) TE_H (1/G_) PPHT (ATe) 0,2503.003 PFE
1 0._50_,003 O. PPH2 (ATH) 0t4997,00_ PPM-
2 n,5416-006 82408.
3 n.15_9-007 99219. ZONZZATZON POTENTZAL (I/CP)
4 0,_205-009 11293R, PARTZTZON FUNCTZOh
9 0,0000*000 142354. ROSSELAND HEAk OPACITY (I/CH)

(ATM) _.]2E0-003

10919].
0.2000.001
0.1361-001

HAVE NUHPER ABS CO _AV£ NUMBER ABS CO kAVE NtlHBER
(1tC") (I/CH) (1/C_) (1/C_) (llCW)

1000. 0.5395-U01 11000. 0.1056-001 ?0_00.
1_00o 0.2398-U01 12000. 0.1185-001 75000.
2_00. 0.1350o001 1_500. 0.1390-001 _0000.
2_00. 0.5649-002 15000. 0.1638=001 90000.
3_00. 0.6027-002 20000. 0.3078-001 100000.
4fl0_, 0,5464o002 25000, 0,6079-001 IP5000,

_000. 0._64-002 27500. 0.8459-001 1_0000.
_00. 0,_076"002 30000. 0.1164"000 175000.
6_on, 0.189_'002 40000. 0.3U14"000 200_00.
8flOO. 0_5826°002 50000. 0.1170"001 300_0_,

10n00. 0.9210"002 60000. 0.3874"001 400000.

Aab CO

(_/CH)
0,.1836-002
U.6111.002
0.73n5.003
0.7652*002
0.1735"002
N.6599.004
0._099.004
_}.4_71.004
(_mI_45"004
1'.1_;3-0_3
C.4452.002
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TABLE _ j

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

750 ATMOSPHERES FOR 7,OOO°R AND 5,OOO°R

PRESS(ATe) 75u.
TEHP (_) 7000,
T(Mp (K). 3889,
DEN(G/CH3) O,462eoO02

(kTHALPY 0.2859*005 (BTUILR)
FEEE ENG -0.1057.006 (BTU/LR)
ENTROPY 0.1918-005 (_TU/L_-R)

0.1988.0n2 (¢GAL/G)
o0.5870-00_ (_CAL/G)

n.1918-002 (CAL/G-K)

OHN PP_N (_TP)
1 fl._460.002
2 0.e027-011

n._98-013
4 n._310-019
5 0.0000.000

TE_M (1/Ce)
O.

82406.
9921g.

112_36.
1423_4.

PPHT (ATH) 0.3480*002
PPH2 (ATH) 0.715_*003

PF( (ATM) 0,1606-006
PFHo (ATH) 0.4272-0_7

ZONZZATIUN POTENTIAL (1/CP)
PAkTITZON FI)NCTZOk
NOSSELANU HEAN OPACITY (1/C_)

fl._000*001
0.4195-004

HAVE NI*HBEk
(1/C_)

leO,.
lqon.
2euO.

3_00.
4n00.
9n00,

6,On.
600n.

lOnue.

ABS CO NAVE NUHBER ABS CO kkVE NLIM_ER
(ITCH) (I/CH) (1/C_) (ltCH)

0eF434-_07 1100U. 0,4391-003 70000,
0._9_-U06 12000. 0.5_47-003 ?5000.
0.1162-009 1_00. 0.e_33-003 _0000.
0.2044°U09 1_000. 0.1_27-002 _UO00.
0.512_-005 2_000. 0.3_86-002 100000.
_,1427-004 2_000, 0.7325-002 125000.
fl._lOU'O04 _7500. 0.1047"001 1_000_.
n,429V-U04 30000, 0.1465-001 175000.
0e578(l°U04 41)000, 0.4¥1b'001 200000.
0,1530°003 9,000. 0.2_1_*0U0 300000.
0._211o003 60000. 0._024.000 400000.

a"S CO

(_.79_9.001

_**Q9?7*001

b.10_1+0_9
u.IOP4*0_9
0,7870*004

_,7475-002
0.971_*0_1

PRE§9(AT_)
T(HP (_)

D[N(n/_H3)

7)U.

277,.
0,6624o002

[kTHA_PY 0.1744.009 (bTU/L_)
F_E( EN_ -0.b934.005 (BTO/_)
LkTROPY 0.1735.005 (BTU/L_R)

_o96M6-001 (XCAL/G)

0..1739.0_ (rkL/_-_)

O_N P_N CaT_)
1 fl.f063*O01

_.7419*017
3 0,9002e0_1

S 0,_000.000

TE_M (1/Cv)
O,

82400,
99219,

_12536,
14_3_4,

PPHT (ATe) 0.2063.001
PPH2 (ATe) 0.7479*003

PFE (ATH) _,77_2-011

ZONZZ_TZON POT£NTZAL (I/CP)
PAkTITZON FUNCTZO_
_0SS£LAND M[AN _PIC_T¥ (ltCM)

1_)g#77.
0.2000.0_1
0.16t_o005

WAVE NL*M_E_
(1/¢_)

1_00.
1qUa.
|800.
|SUO.
30U0.
4_00,
_nO0.
S_O0.

ABN CO NAVE NUMBEH ASS CO *AVE NtIHPER

(1/CH) ¢1/CH) ¢1/C_) rl/CN)
O.¥iI_-UO_ 11000. 0.3693-o0a ?OOnO.
fl,4377"U07 12000. 0._119"00_ 79000,
_,i|SI'UO_ _3SO0. 0.7_44"00a _0000.
_.P77b'O06 2_000. 0.1071"003 90000.
O.b_59"UO_ _0000. 0,2_66°003 100000.
0,]400-U05 2_000, 0.03_9-003 1_5000.
n._96_-u05 27900. 0.v1_1-003 1_0_.
0.4064°005 3_)floo. 0.1_7_°002 175000.
e,_406"U05 41) 000, 0,4_89"002 200000,

_.1374"004 50000. 0.1_22"00_ 300000.
0._827"004 b(lO00. 0.4_eP'O01 400000.

_'S CO
ct/r_)

i**po77.ooo
p._9]b.ooo
_).M273.ool
..86_0.ooo
11,]963.000

t1,_43-009

'_,a3_2*f104

t_.79_4.000
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TABLE 3_TTr k

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

"/'50 ATMOSPHERES FOR 3000 °R

PRESS(JTM)

TEMP (_)
TFMP (w)
DEN(ntCM3)

750.
3001,
1667.

0t110_-001

L_THALPY 0,8_67*U04 (_TU/LR)
F.EE ENG -0,3e72*U05 (BTU/Ln)
E_TROPY 0.1523"005 (BTU/LR-R)

_,4982"0nl (KCAL/G)
-n,2040"0_2 (wCAL/G)

0.1573-0n_ (CAL/_-K)

OHN PPHN (ATP)
t n._937-002
2 0.n000*000
3 fl.n000*0O0
4 0.n000,000
5 0.0000*000

TEhM (1ICY)

82408,
99219,

112538e
142354,

PPHT (kTM) 0.2937-002
PP_2 (kTM) 0.7_00,003

PkE (ATM) n.n000÷000
PFH- (ATM) P.n000*000

IONIZkTION PUTENTIAL (I/CP)

PARTITION FUNCTIOk
HOSS[LAND MEkN OPACITY (I/CM)

1(}967_.
O.L,onfl.O_n

WAVE NUMBEk
(1/C v )

ln0n.
1_00.
2noo,
2_OO,
3000,
40On,
50On,
5500,
6_on.

8nuo,
lOOOn,

AB$ CO WAVE NUMBER ABS C0 WAVE NUMBER
(I/CM) (I/CM) (I/CM) (1/CM)

nt4597-UlO 11000, 0.1_92=006 ?O(lOn,
0,196b'009 12000, 0.1714"006 7_000,
0.5327=U09 135001 0,2624"006 PO000,
08153L1=008 _000. 0,3682"006 OOCOP,
0,206_'U08 20000, 0,V_78"006 100000,
0,52t5"008 25000, 0,213_'005 175000,
0,105_=007 27500. 0,3052"005 1=0000,
0.14_9"007 30000, 0,4_71°005 17500_.
fl_1880-007 40000. 0,1433°004 2flO000,
0.4662°Q07 50000_ 0,4419°004 300000.
0.9501"007 bOO00, 0,1465°003 400000,

A_S CO

(%/CM)

0,A9_3-003
_,2312=002
(I,P7_3-001

(1,?_o4-002

U,_515+005

_.?bn9.005

T!,7_8-004
'.a7Q3-002
!)._7_7-002
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TABLE xvill o

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

IOOO ATMOSPHERES FOR 200,OOO=R AND 175,OOO°R

PRESS(ATM) 100U,
TE_P (R) 200000,
TENP (x) 111111.
D(N(G/CM3) 0,5534-004

(NTNALPY 0.2639*007 (BTU/LR)
FREE ENG -0.1039.008 (BTUILR)
ENTROPY 0.6515.005 (BTU/LB-R)

0,1466.004 (KCAL/G)
-0,5772-0n4 |KCAL/G)

0.6515-002 (CAL/G-K)

QHN PPNN (ATN)
1 0,56756000
2 _,5974"000
3 0,0000.000

4 0,0000-000
9 0,0000.000

TERH (IlGH)
O.

82458,
997950

115776,
1S4708,

PPHT (ATH) 0,11656001
PPH2 (ATe) 0,7644-006

PPE (ATH) _.4994.003
PFH- (ATH) 0,_6K90004

IONIZATION POTENTIAL (I/CH)
PARTITION FUNCTZON
ROSS[LAND NEAN 0PACITY (1/CN)

H70_9.
0.410_*001
0,2006"001

NAVE NUNPER
(1/CN)

1000.
1_00,
2'on.
2500.
3nOfl.
4000.
5000.
5500.
6CO0,
8000,

10_00.

AB5 CO NAVE NUHBER ABS CO WAVE NUHBER
(rICH) (1/CN) (1/CH) (ltCN)

0,3767*004 11000. 0,1058.002 70000.
0,1357*004 120000 0,86366001 75000t
006451_003 135000 0.65626001 BOO00.
0.36806003 15000. 0.5136"001 90000,
0.233_*003 20000, 0,2632"001 100000.
0,1142"003 25000. 0.1567"001 1_5000,
0.6631"002 27500. 0.1255"001 1_0000.
0._418"002 30000, 0.1025"001 175000.
0.4419-002 40000. 0.5215"000 200000.
0.2255*002 50000. 0,3068*000 300000.
0.1323"002 60000. 0.1977"000 400000.

ABS CO
(1/CM)

0013_7.000
0.11446000
0.0746.001
0.34N9.000
u.P7_6,000
001624*000
0.10_8-000
0o7135-001
N._064-001
_.1704-001
0.7027-002

PRES$(ATN)
TEMP (R)
T(NP (K)
DENIG/CH3)

100U.
175000.

97222.
0,6326"004

(NTHALPY 0.2390*007 (OTU/LB)
FREE ENG -0.8778.007 (BTU/L�)
[kTROPY 0,6382*005 (BTU/LBeR)

0,1328"004 (_CALtG)
-fl.4876.004 (_CAL/G)

0.6382"0n2 (CAL/G-K)

OHN PP_N (ATH)
1 0091006000
2 0072896000
3 0,00006000
4 0.0000"000
S 0,0000.000

TEH_ (I/CN)
O.

82458.
99795.

115776.
154708,

PPHT (ATH) 0,1637.001
PPH2 (ATH) 0.1626=005

PFE (ATH) 0.499260n3
PPH- (ATH) 0.12A1-003

IONIZATION POTENTIAL (I/CM)
PARTITION FUNCTION
ROSSELAND MEAN OPACITY (1/CM)

05_19.
0.3598"001
0.3895"0nl

MAVE NUNSER
(1/CM)

1000.
1_000
2000,
2500,
30On.
40000
5_000
55000

6000.
8000,

10000,

kBS CO HAVE NUNB(R ABS CO _AVE NUHBER
(I/CM) (1/CH) (1/C_) (1/C_)

0.536U*004 11000. 0.1672*002 70000.
0,19166d04 12000. 0.1285"002 75000.
0t927_+003 13500. 0.9776*00] _0000,
0,53116003 15000, 0.7660-001 90000.
0.3377*003 20000. 0.3935-001 100000.
0.1703"003 25000. 0.2345"001 125000.
0.1000"003 27500. 0.1878"001 1_0000.
0.7977*002 30000. 0.1532.001 175000,
0_6493"002 40000. 0.7781"000 200000.
0e3303*002 _0000, 0.4562*000 300000,
0,1962.002 60000. 0.2928*000 400000.

ASS CO
(I/CH)

I).2000.000
_)016_3+000
0._431*000
0._3_0.000
0._002.000
00?978.000
_.19_7.000
0.1290*000
_,9_n8o001
0.30_7°001
0.1349o001
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TABLE xvilJ b

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

I000 ATMOSPHERES FOR 150,O00°R AND 125,000°R

PRES_(ATV) lOOd.
TEHP (P) 149999,
TEMP (_) B3333,
DEN(_tCH3) 0,738d-U04

E_THALPY 0.2140$007 (BTU/LP)
FHEE ENG -0.7200÷007 (BTU/Ln)
ENTROPY 0,6227÷005 (RTU/L_-R)

0.1189"004 (_CAL/G)
°0.4000*004 (_CAL/G)

0,62_7"0n2 (CAL/G'K)

OHN PPHN (JTH)
t 0.X§96"001
2 e._6#8*ono
3 o.no00*O00
4 0.O000*ono
5 0.n000*000

TEMM (1/G_)
O,

82458.
9979R.

115776,
15470R,

PPHT (ATM) 0,2462.0nl
PPH2 (ATH} 0,4049-005

PFE (ATM) 0,49m8*003
PFH- (ATH} 0,3348-0n3

ZONIZATION POIENTZAL (1/CP)
PARTITION FUNCTION
RO$SELkNU MEAN OPACZTY (ltCN)

H3_65.
0.50R7-001
0,88P8-001

WAVE NttNpEG
(1/C_)

1000.
lflOn.
2000°
2KOn.
30Un.
4000,
5POrt.
5_00,
6flilfl.
OnO0.

10000,

kBS CO WAVE NUMBER ABS CO NAVE NUMBER
(1/CH) (1/CM} (t/CPI (l/ON)

n._lOU$g04 11000, 0,2480$002 70000.
O,PB24÷U04 12000, 0.2028*002 75000,
0,]396÷U04 13500t 0,1_45$002 P0000,
n,_124÷003 15000, 0.1212$002 g0000.
n._3e.O03 20000, 0.o232÷001 100000,

n.2_37÷003 _000, 0,3711.001 1P5000,
n.155o÷u03 27500, 0,2970÷001 t_0000.
0,1243÷U03 30000, 0.2421÷001 175000.
o.1014$U03 40000r 0.1224÷001 200000,
0,518_÷002 50000. 0,7133*000 300000.
0,3091÷U02 60000. 0.45515000 400000.

ARS CO
(t/CH)

0,30Q1÷000
0.P593÷000
U.2198*000
n.1315-001
0._036-001
0,61n5÷000
0,3B75÷000
0.26n2÷000
0.18_7-000
0.6000-001
0,2669-001

PRESS(ATe)
TEHP (R)
TEMP (_)
DEN(G/CM3)

1000.
124999.
b9444.

0,P881-004

_NTHALPY 0.1888-007 (BTU/LB)
FHEE ENG -0.5665÷007 (BTUtLP)
_TROPY 0,6043÷005 (BTU/LB-R)

0,1049÷004 (KCAL/G)
=0,3147-0fl4 (XCALtO)

0,6043-002 (CAL/G-K)

OHN PPNN (_T_)
1 0,3114.001
2 _,J0_8.001
3 o,_000.000
4 0._000.000
5 0.0000+000

TE_H (1/G_)
O,

8245_.
9979_.

115776,
15470R,

PPHT (ATH) 0,4202*001
PPH2 (ATM) 0,1340-004

PFE (ATM) 0,a979÷003
PFH- (ATH) 0,10E1-002

ZONIZATZON POIENTZAL (liCk)
PARTZTZON FUNCTZON
ROSSELAND MEAN OPACITY (1tC_)

8098_.
0,2699÷001
0.24_3*000

WAVE NIJHPE_
(1/CP)

1000.
1400.
2_00,
2SO0.
3flO0o
4000.

55U0.
6non.
8_00,

lOnO0,

kB5 CO NAVE NUMBER ABS CO NAVE NUMBER
(1/C_) (1/CH) (1/C_) (1tC_)

0,1253÷005 11000, 0.4270$002 70000.
0.4633÷U04 12000. 0.3496$002 75000.
0._309÷004 13500. 0,2667÷002 FO000,

0.135_÷004 15000. 0,2092÷002 90000.
0.b76_÷003 20000, 0,1076÷002 100000,
0.4446÷003 2_000. 0,6395÷001 1_5000.
O.P63V÷O03 27500. 0,5111$001 1_0000,
0.211-'003 30000. 0.4160"001 175000.
n,1727÷u03 40000. 0.2087-001 200000.
o._SB_÷U02 50000. 0,1207÷001 300000.
0.5316+002 60000° 0.7635÷000 400000.

AHS CO
(ltCH)

0.5144÷000
0,43n0÷000
0.3634÷000
0,31_9.001
U._4745001
0,1439÷001
0.g036÷000
O.6U_1$OOO

0,42_2-0_0
0.13_b*000
0.60^0-001
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TABLE JLV.LLL C

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

I000 ATMOSPHERES FOR IO0,O00°R AND 90,O00°R

P#FS_(AT_) 100u.
TEHP (_) 10(,001.

D(_IfllCM3) 0.151_-U03

LkTHALPY 0.1631*007 (UTU/LR)
Fk(F ENG o0.4]_1-007 (_TU/Ln)
_TRO_Y 0.5e.12*U05 (UTU/L_-_)

n.Qo_2,on3 (vCAL/_)
o_.7323-0_4 (xCAL/G)

n.Sb12*OP2 (rkL/q-K)

QHN PP_N lATH)
1 e.7540.001
2 e.$9_4"001
3 o.nono.000
4 0._000"000
5 0._000"000

TFkH (1t¢V)
O.

8249F.
g979_,

119776.

PPHT (ATH) n.glfl�*002
PPH2 (ATM) 0.774b-004

PFE (ATH) _.49K4*On3
P_H- (ATM) _.4_Fb-On2

ZONIZATZON POTENTZAL (I/CP)
PARTITZON FUkCTZUk
NOSSELAND HEAk OPACTTV _I/CH)

77_6_,

O,]03B.0nl

WAVE kI_HPEK
(t/C v )

spon.
$90_.
2nUO.
2_On.
3nO*.
4CO0,

9_Oe,
6nOn.
8nO_,

tOnOe.

_B_ GO _iV£ NUNBEH _BS CO kkVE NI.IHBER
(1/C,) (riCH) (1/OH) (1tC _)

0.?29_.005 11000. 0.B_75.002 ?OUUO.
0.B49._*U04 12000. 0.b_64,002 75000.
_.4282+U04 13500. 0.9_41*002 _OCOe.
0.2931*U04 19000. 0.4114-002 _000e.
O.]b_*OO4 2_000. 0.2113-002 100000.
0,H482"003 2_000. 0.1_1"00_ 199(}0#.
0_5074*U03 27500_ 0.9976"001 ¢_000fl.

0,407e+003 30000. 0.8100.001 17900_.
_._341*U03 400_0. 0.4018.001 200000.
fl._752.U03 50flflO. 0.2_96.002 3_00_0.
_.1045.U03 bOO00, 0.1437"001 400000.

..Q_3*000
r1.7974.000
0,_203*0_2

",437B.001

,._7_0.001
0.] 7oe.001
n,]_49,001
(=,40._4.0_0

PRE|9(4T_)
TEqP (P)

OE_(O/CH3)

1000.
9000_**
90000.

fl,124_'003

(_T_ALPY 0.1529.007 (BTU/L9)
FREE ENO -0.3_0_*007 (BTU/LR)
LkTROPY 0.5700*005 (BTU/L_eR)

0.B4_9"0@3 (_CA_/O)

OHN PPNN (_Tv)

a 0.0000.000
4 O.eOOO.OnO
S O.flOOO*OeO

TE_ (I/GV)

_24S_,
g979S,

tlS776,

PPHT (ATe) 0.2339.0fl2 PPE (ATe) 0.4933"0_3
PPH2 (ATe) O.le60-Of13 P_- (ATe) n.u_leOn_

ZON2ZATZO_ PUILNTZAL (IlCP) 7947_.
PAHTITZON FUNCT_O_ fl,_lU*O_l
ROSSELAN_ _EAk OPaCiTY _IlCM) 0._0_6.0nl

_AV[ Ni*HPKk
(I/G_)

t_08.

|eO_.

3*UP.
4PO0.
5_MP.

6000.

kB= CO
(1/C_)

0,_90_*_0S
0_1_31*u0_

0,340**004
0,_30*004
_,]24_*U04
_,6b97*U0_

e.?36o*uO_
11.142_*003

MkVE NUHBEH ABS CU _kVE NI_HBEP A_I CO
(1/C_) (1/CP) tl/CM) (1/_e)
11000. 0.1145"003 70_0_* _),_k70.002
_000, 0,¥_g*00_ 79000, q,_09_*001
1_900. 0.71_8.002 POUO0. (J._:47*0_2
2_000. O.P_*O02 00000. _.1e_*002
_0000. 0.2663-002 lflOOUO. (*._3_-0fl_
_5000. 0.2702*002 12_0_. '..74_1-001
27900. 0.1_5_*002 1=0[.00. ,J,4614*O_l
_tlO00. 0.1099.00_ _?_._0_. _!.3_3.0_1
40000. 0._414*001 200000. *_._110.001
_000. 0.3075-001 3_000_. q._r.b. O00
600_0. 0.1914-001 4_0C_0. (_.3l)_b*UO0
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TABLE xvm=l d

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

I000 ATMOSPHERES FOR 80,O00°R AND 70,O00°R

PRESS(ATe) 1000.
TEMP(R) 79999.
TEMP (K) 44444.
DEN(G/CM3) 0.1411-003

ENTHALPY 0.1413-007 (BTU/LB)
F_EE ENG -0.3042-007 (BTU/LB)
ENTROPY 0,5569*005 (HTUILR-R)

0.7850*003 (KCAL/G)
-0.16o0*004 (KCAL/G)

0.5569*002 (CAL/O-K)

OHN PPHN (ATM)
1 0.1868.002
2 0.7010.001
3 O.nO00.O00
4 0.0000"000
9 O.nO00*O00

TERN (1/C_)
O,

82498,
99795,

215776,
154708,

PPHT (ATM) 0,2069*002
PPH2 (ATM) 0,5142"003

PPE (ATM) n.4897*003
PFH- (ATe) 0.?030-001

ZONIZATION POTENTIAL {1/CP)
PARTZTZON FUNCTION
ROSSELAND HEk_ OPACITY (11C_)

7322_.
0.2215.001
0.46_6*001

HAVE NUMBER
(1/C_)

lflO0.
1900.
2000.
?500.
3000.
4000,
SO00.
5_00.
6n000
60000

10000.

ABS CO

($/CM)
0.4077.005
0.]557.005
0.7930*004
0,4729"004

0.3107.004
0.1609.004
0,9679*003
0.7796*003
0,6399"_03
0,3392*003
0,200e*003

NAVE NUMBER ABS CO NAVE NIJMBER
¢1/CM) (1/C_) (1/CW)
11000. 0.1914*003 70000.
12000. 0.1323"003 75000.
13500. 0.1009"003 _0000.
25000, 0,7924*002 90000,
20000, 0,4043*002 100000,
25000, 0.2378*002 125000.
27500, 0,1_89*002 150000,
30000, 0.1528"002 175000,
40000. 0.7471*001 200000.
50000. 0.4_13*001 300000.
bOO00. 0.2605"001 400000.

A_S CO

0.17_0.001
0.4799*002
0.4137.002
0.3121-002
0,?406*002
0.13_8-002
0.83K4,001
0,_n4-002
0,3B12.001
0,_2_*001
0.q442-000

PRES_(ATP)
TE_P (P)
TEMP (¢)
D(N(G/CM3)

1000.
70000.
38859,

0,1634"003

ENTHALPY 0,1292*007 (BTU/LB)
FREE ENO -0,2495-007 (BTU/LR)
ENTROPY 0.9410.005 (BTU/L_=R)

0,7176"003 (KCALtO)
-0,1386"064 (KCAL/G)

0.9410*002 (CAL/O*K)

QHN PPHN (ATM)
1 0,3?22*002
2 0._1_7.001
3 0.0000.000
4 O,nO00*O00
5 0.0000.000

TEHM (1/G_)
O,

8245R,
99795,

215776*
194708,

PPHT (ATM) 0.3439*002
PPH? (ATM) 0.1700-002

PPE (ATM) 0.a676*003
PFH- (ATM) 0.4997-0_1

IONIZATION POTENTIAL (1/CP)
PAkTITION FUNCTZON
ROSSELANV MEAN OPACITY (ltCM)

70912,
0.2135"001
0.1002-002

NAVE NUMRER
(]/C_)

1nO0.
1500.
2000.
2=00.
3_00.
4_00.
5_00.
5_00.
6eO0.
8n00.

10000.

AH5 CO
(t/C,)

0.97_1*005
0,22_4"00_
0.1140*U05
0.6617"004
0.4491"004
0,2333*004
0,1407"004

0,_I_4.004

0.9311"003
0.4051-003
0._919-003

NAVE NUMBEH ABS CO WAVE NLIMBER
(1/CM) (1/_) (llCM)
11000. 0.2_48"003 70000.
12000. 0.1923"003 75000.
13500, 0.t465"003 _0000*
1_000. 0.1147*003 0000_*
2r_O00. 0.5_33"002 100_00.
2_000. 0.3413"002 lPS_qn,
_7500. 0.2704*002 150('0_.
30000, 0.2182.002 17_ton.
40000, 0.1057"007 2_titqO.
50000, 0,5V1_*00] 3nO{ qn.
_lJO00. 0._637*()U_ 400_00,

AHS CO
(1/CI_)

(_,2393.001
.9638*002

0.8292-002
0._2_B*002
0,477_*002

* .74 :b*.001
0.10_5.001
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TABLE JLV.LLLe

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

IOOOATMOSPHERES FOR 60,OOO°R AND 50,OOO°R

PNES_(IT_) _00u.
TENP (P) 5999_.

DEN(G/CH3) O.1957-U03

¢kTMALPY 0.1152*007 (BTU/L_)
FR(£ ENG e0.1970,007 (BTU/LO)
LhTRUPY 0.5203,00_ (BTU/LReR)

0,6402*003 (VCAL/G)
-0,1094.004 (VCAL/G)

0,5203*0q2 (CAL/0mK)

ONN PP_N (ATH)
$ 0,6001,002
2 e.21S7*001
3 0._000-000
4 0,0000*000
S n.nO00,000

TENM (I/CV)

82458.
g979S.

11_776.
1_470_.

PPHT (ATH) 0.6217,009
PPH2 (ATH) 0.7097-002

PF[ (ATM) n.46_9,0_3
PFNo (ATe) _.1348,000

IONIZATION POT(NT;AL (l/Ok)
PARTITION FUNCTZUtJ
ROSS[LANU HEAN OPACTTY (I/CN)

67294.
0.2072"0n2
_._274,0_2

WAVE NIJMPEP
(1/C_)

1000.
2qon.
2000.
2S00.
3nO0.
4n00,

9_00.
6nOn,
8n00.

10n00.

ABS CO NAVE NUeBER ABS CO NAVE NIJeBER
(ltCe) (liCe) (I/CP) (lICe)

0.e521"009 11000. 0.3916"003 70000.
0.3301"009 12000. 0.2_76"003 79000.
0,169_+00S 1_900, 0.2188"003 P00_0.
0.10_¥+009 15000. 0.1710"003 90000.
_,972_+004 200_0. 0.8637*002 100000.
_,3S04"004 2_000. 0._027"007 1_9000.
0.2119,004 27500. 0._¥99.002 1_0000.
_.1704,004 3_000. 0.3194,002 17900fl.
e,1400*004 4(1000. 0.19_4*00_ 2_0000.
0.728_*U03 9_000, 0.e937.001 300000.
0.4_77"00_ b0000. 0._32"001 400_00.

A_S CO
(1/Ce)

0._9n9,003
n.P130,003
0.1831.003
u.13e_,003
,.1043,003
0._e13,002

0._339.002
n.16_S._02
_._1_9,001
".?_o9,001

PRES_(ATP)
T(Np (R)
T(Mp (_)

1000,
90000,

_777_.
0,_479-U03

(kTHALPY 0.9769*U06 (_TU/LP}
FR(( (NG -0.1479.007 (BTUtL_)
[_TROPY 0.4911.009 (_TU/LReR)

0.94_9,0n3 (wCA_/G)
-e.8217*0n3 (_CAL/O)

0.4911.0e2 (CAL/R-K)

OMN PP_N (ATe)
1 0.1200,003
2 e.SBS_,Oel
3 0._000,0_0
4 0,n000,000

'S 0,0000*000

1£k_ ($/C_)
0.

024S_.
g9799.

¢1977_.
19470_.

PPHT lATe) 0.1k1_.0_3
PPN2 (ATH) 0.3790-00t

PP( (ATe) _.a3T_*O_3

IONIZATION POTENTIAL Cl/CP)
PARTITION FUNCTIO_
_OSS[LANU elAN OPACITY (11C_)

_._030"0el
O.J4_0*Oe2

(1/C_}
1e00.
1900.
|eO0.
|90_.
3PUff.
4e0_.
S_O0.

6_00.
_00.

10000.

A_S CO NAVE NUMB[H ABS CO WAVE NIJH_[R
(I/CH) (IlCH) (X/Ce) (1/CM_

0,1_77*006 11000. O.b_Va*O03 70(00.
0,4_77*009 1_000. 0**324"003 ?gUUO.
0,_l?_*009 t_9_0. 0._2e2"003 eO00_.
0,|_4_'009 1_000. 0._960*003 _0000.
flo1021*009 20000. 0.1_89"003 1_0(0_.
fl,5_22+004 29000. 0.744_*002 1_9[100.
0.3211*U04 27500. 0.9_73*00_ 1KO_OO.
_.2_BY*U04 30000. 0.412_'00_ 1?9000.
0,_1_*004 4UO00, 0.2_6_*002 200bOil.
n,1102+004 90000, 0.1266.00_ 300('00.

0.660_*003 60000. 0.7e23"001 400_00.

A'S CO
(I/PC}

l._117"003
"._1_S*003
['.4470"0e3

,I.?b+1.003

*_,_441.001
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TABLE 'Xv,ll f

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

I000 ATMOSPHERES FOR 40,O00°R AND 30,O00*R

PR[S_(ATe) 1000,

TE_P (P) 40000,
TENP (K) _222,

DEN(R/Cm3) 0,392_-003

(hTmALPY 0,7_09.006 (8TU/L9)
FR([ (NO -001091*007 (BTU/Lg)
ENTROPY 0,4429.005 (BTU/LRaR)

0,4003-003 (KCAL/O)

-0,9839*003 (KCAL/e)
0,4429.002 (.CAL/GeK)

gUN PPHN (AT_)
1 0027_2.003
2 _012q9.001
3 0',0000.000
4 0,0000.000
5 O,nO00*O00

TE_m (1/GM)
O,

82458,
99795,

119776,
154708,

PPHT (ATm) 0,2775*003
PPH2 (ATe) 0,32516000

PF( ¢ATN) 0*3992*003
PFH- (ATm) 0,1955"001

ZONIZATZUN POTENTZAL 11/C_)
PARTITION FUNCTZON
ROSS[LANU NEAN OPACZTY (llCm)

60716,
0,20096001
004466*002

HAVE NUHSEP
(1#C_)

1nO0.
1_00.
2000.
2900.
3000.
4nUO,
5no0.
5900.
6800.
OnOfl.

10n000

A85 CO HAVE NUMBER ABS CU HAVE NUMBER
(IlCN) (1/Cm) (11C_) (IlCN)

0.1680,006 11000. 0.7162,003 ?0000.
0,664_6009 22000, 0,9056*003 75000,
0,34_6005 135000 0,4455*003 80000.
0.208_*005 19000, 0,3483*003 900000
0.1380*005 20000, 0.1767*003 100000.
0072096004 29000. 0.1039"003 185000.
00434B*004 27500, 0.0271*002 1_0000.
0,3501*004 300000 0,b7146002 179000.
0.207_6004 40000. 0.3354*002 200000.
0.14896004 _0000. 0.1¥616002 300000.
0.8921"003 60000. 0,1275"002 400000,

ARS CO
(l/Cm)

o017_2,004
0.15n7,004
o.13_1,004
0,95396003
0,7233.003
0,40066003
0.2491,003
0.1.6076003
0.11n9.003
0.3535,002
0,1516.002

PRES_(ATM)
TEMP(R)
TEMP (x)
D(N(G/CM3)

1000.
30001.
16667.

0,6329-003

EkTHALPY 0,3624*006 (OTU/LR)
FREE ENG -0,7213.006 (OTU/L8)
E_TROPY 0.361R*009 (_TUIL_eR)

0,2013-003 (KCAL/G)
°0,4007*003 (WCAL/G)

0,3612-002 (OAL/OmK)

OHN PP_N (JT_)
1 0._9866003
2 e.756660_0
3 0.00fl06000
4 0,0000*000
5 0.0000*000

TEkM (liCe)
O,

82458,
99799,

11_77_,
194708,

PPHT (ATe) 0,6994*003
PPH2 (ATe) 0,4779.002

PFE (ATM) 0,14796003
PPH" (ATM) fl.3690*0fll

IONIZATZON 80TENTZAL ('1/C_)
PAHTZTZON FUNCTIOk
ROSSELANb mEAN OPACITY (1/C_)

60799,
0,20026001
0,4696*002

HAVE NIIMBER
(11C,)

1fl00.
19U0.
28000
2xO0.
3000.
4000.
5000.
5900.
6fl000
8_00,

lOflO0.

(I/CH)
0,6_S_*005
0,281_*U05
0,1S31*005
_.9464,004
0.6380*004
0.3412"004
0,2091"004
q,_69_'004
0,139_*U04
0.752_.003
0,476H'003

HAV( NUMBER ABS CO HAVE NUMBER

(1/Cm) (1/CH) (1lOW)
11000. 0.3V49,003 ?0000.
12000. 0.3339*003 75000,

13900, 0,2663"003 _0000.
15000. 002183*003 90000.
200000 0.12606003 100000.
29000, 0,0_71"002 1_5000,
_7500. 0,7248*002 190000*
300000 0,6_206002 175000o
40000. 0.37296002 200000.
_0000, 0,2_476002 300000,
60000, 0,19916002 400000,

A_8 CO
(11¢m)

0¢6091,004
009128*004
0047H56004
003249*004
002444*004
001364*004
0,83_0.003
065509*003
0037_26003
0011_06003
0045_0*002
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TABLE -Xl_TI" g

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

IOOO ATMOSPHERES FOR 26,OO0°R AND 23,OOO°R

PR(SS(AT_) lOOU.
TE_P (R) 2699_.
TEUP OK) 24444.
D(qCn/_N_) 0,_22_-003

(kTWALPY 0.2506*006 (UTU/LR)
Fk(E £NG -0.6026*006 (UTU/LR)
(kTROPY 0.3282*005 (BTU/L_eR)

0.1392"003 (¢CAL/G)
o0.3348"003 (KCAL/G)

OHN PPHN (AT_)

$ .0,_943.003
2 0,4702.0fl0
3 0,0000.000
4 0,fl000-000
S 0,0000*000

T£kM (IlGP)
O,

82456,
99795.

115776,
1S4708*

PPHT lATH) 0,5948*003
PPH2 (ATN) 0.1310"002

PPE (ATe) 0,46fl6*002
PFH- (ATM) O,_2AO*Onl

ZONZZATZON POTENTZAL (11C_)
PARTZTZON FUNCTION
ROSSELANU HEAk OPACITY (I/CM)

0.20n1*001
0.2740*002

NAV[ NtmPER
(1/CM)

1000.
1500.
2CUe.
2900.
3000.
4_0fl,
900fl.
SSOfl,
6000,
0n000

10000.

ABS CO WAVE NUMBER ABS CO WAVE NUMBER
(1/OH) (1/OH) (ltCH) (ltCH)

0e7570"004 11000. 0.1612"003 70000.
0.4367*U04 22000. 0.1167"003 75000.
fl,2747+004 13500, 0,9982"002 800Or.
0,1066"004 15000, 0.0671*002 00000.
0.134_*004 20000. 0.5543*002 100000.
0.700_*U03 25000. 0.4_9*002 17500_.
0,5044+003 27500. 0.3755"_02 150000*
0.4100*U03 50000. 0.3a1_*002 l_SOop.
0,349b*003 40000, 0;2170*002 200000°
0,_097*003 50000. 0.1635"00_ 3_0000.
fl,149e*003 60000, 0,1599*002 4-00000,

k_S CO
(IlCM)

0.33q6.002
tl.9050.002
U.50n6*004
0,48_3*004
0.3e17.004
U.2043,004
0._2_7,004
n,_3P_,O03
0,S6_3-003
19.16"3.0_3
OoAI3060M2

PNEI|IATN)
TINP (P7
TEmP (M)
DENIOIONI)

100U,
|3000,
S277i,

0,9709"001

EkTWALPY 0.2t01*006 (NTU/_g)
F_E( (NO o0.9101.006 (_TU/LA)
ENTROPY 0.3131*005 (OTUtL_eR)

0,1167*003 (¢Ck_/O)
o0,2834*003 (_CAL/O)

0.3131.002 (CAL/OwK)

OHM PPNN (_Tm)
0o9461.001

| 00_49|*000
+ 00_000.000
4 000000*000
S 0,0000*000

TERM (ItG_)

0|45|0
99795,

_94708,

PPHT lATH) 0.9471.003
PPH2 (ATM) 0,2430*002

PPE (ATM) _*14P9*0M2
PFN- lATH) _.]1_0.001

ZONZZATZUN POTENTZAL (I/CP)
PARTZTZON FUNCTZON
ROSSELANU MEAN OPACITY (ItCM)

flo_OOl*0nl
0,1674,0n_

NAY( NU_I[!
15l¢m)

_000,
_SO0,
|000,
|SOP,
3000,
4_000
_OOo

l_eOe.

All O0 NAVE NUMB[R AOS C0 kkVE NUHOER
C1/0_) (I/CM) (1/C_) 111C_)

0,1&8)'004 11000, 0,6199*002 700_0,
0o1111'004 1_000, 0o_22"00_ 9S000*
OeT_l&*003 &3tOOo 0.4_10"002 _0000,
0o441|6003 1SO00, 0o4342*00J O0000,
0,30_2"003 200000 0.3011*002 lflO000.
0,1_3*003 _5000. 0.2_41.002 1?500n,
0,10_'003 27900, 0o1¥73"002 150_'00,
0.040_*002 30000. 0.1752*002 1?500M.
0.706_*002 40000, 0.1109*'002 200000.
0.40_*002 50000. 0.1000*002 300000.
fl0_$95*002 600_0, 0,132_*002 4_0000.

A_8 Cn
(1IC_)

0.40_9,00|
0.5.230*003
0.1439.004
o.$_30.0fl3
o.43_4.004
r_,?4c)3,Oe4
I) 055_36004

,i,_O_l*OM4
*_,6e_3*003
0,I++2*003
0,+9_.6*002
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TABLE xvl=[ h

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

IOOO ATMOSPHERES FOR 20,OOO°R AND 16,OOO*R

PRESF(ATV) 100,.
TENP (u) 2UOOU.
TEMP (K) 11111.
DEN(_/CM3) 0.115_'U02

E_THALPY U.IF3R÷00b (uTU/LA)
FkEE EhG -0.4197.00h (BTU/LR)
EkTROPY 0.3017*U05 (BTU/LP-R)

0.1021-003 (_CAL/G)
-0.2332._n3 (_¢AL/G)

0.3017-002 (CAL/OeK)

OHN PP_N (ATe)

2 neR731-O01
3 n. A3_8-O_2
4 O.nO00*O00
5 0.0000"000

Oo
8245B.
997950

1157760
154708.

PPHT (ATM) 0.9456*003
PPH2 (ATe) 0.4669*002

PFE (ATM) _.3408*001
PFH- (ATM) 0o4_?_*000

ZONIZATIUN POTENTIAL (1/CA)
PARTITION FUNCTION
RO$SELANU HEAN OPACITY (1tC_)

95111.
0.2000.001
0.6352*001

NAVE NUH_[_
(1/C@)

1nO0.
t_On.
2000.
2_00.
3flOO.
4000.
5fi00.
5_00.
6_Ofl,
B_O_.

10000.

ABS CO NAVE NUMBER ABS CO NAVE NUMBER
(t/CM) (t/CM) ¢1/Ce) (1/CM)

0.6921*U03 11000. 0.1468"002 ?0000.
0.303_003 12000. 0.1440*002 79000=
0.1694"003 13500. 0.1377"002 PO000.
0.1077"_03 15000. _.1_97"002 gO000.
n.743**U02 20000. 0.1193*002 100000.
0.4141"002 2_000. 0.9142"001 175000.
0.2630*00Z _7500. 0.6162*001 lSO00Q.
n,2160"002 30000, 0,7366"001 175000.
0.1814-002 40000. 0.5607"001 200000.
0.1497*002 50000. 0.6300"001 300000.
0,148_*002 60000. 0.1_47*002 400000.

A_S CO
(tlCM)

0,496460fl2
0,56n96003
0,1¥N4.004
0.?006-003
0.49_3.0_4
0,_979"004
0,1913.004
0.12_9-004
0._1_B*003
0._264.003
0.7499*002

PRES_(AT_)
T[MP (P)
T(MP (K)
DEN(G/CR3)

1000.
16000.

68B_,
0.197,-002

E_THALPY 0,1465-006 (8TU/LB)
FREE ENO 00.3060-006 (BTU/LR)
[NTRUPY 0.2828-00_ (8TUIL_R)

0.B140"002 (KCAL/B)
-0.1700*003 (XCAL/G)

0.262B*002 (CAL/G'K)

QHN PPHN (ATe)
1 fl._6P6*on3
2 P,_573o002
3 n,_079-003
4 o.no00.O00
9 0._000.0_0

TENM (1/CP)
O,

82458,
99799,

115776,

PPHT (ATe) 0._626.003
PPH2 (ATe) 0.1366.003

PF( (ATH) _,30q9"000
PPH- (ATM) e.71_1-001

IONIZATION POTENTIAL (1/CP)
PARTITION FUNCTION
RO_SELAN_ MEAN OPACITY tllCM)

104_2_,
00_000*001
0._321"001

MAV( NLIMBEk
(1/CW)

lnU_.

2nO0.
250_.

4nO_.

5_00.
_florl,
8hUff,

k8_ CO NAVE NU_EN ABS CO kAY( NUMBER

0.722_*U02 11000. 0..2600*001 ?0000.
n.3205*U02 12000. 0.2622*001 75000.
_?.180(*+002 13500. 0.2765"_01 _0000.
0.1191"00_ 15000. 0.2645*G01 QO000.
0.799._*_01 _l*OOO. 0._16_*001 100000.
0,449_*001 2_000, 0,1¥16"001 I?900fl*

,._94_*001 2/500, 0.1_13"001 1_0000.
n._43/*u0_ 3,000. 0.1764-001 175000.
0._04_*_01 4q000. 0.2_26.001 200000.
0.2317+U01 50000, 0.4703"001 300000.
n._71_*_01 00000. 0.1_91"002 400000.

A_S CO

_,.64n5.002
0.7173.003
0,75?B.004
0._657.003
0.603B*00_
0,4004.004
0.2795.004
0,_892.004
0._1_3*004
0._5_9.003
n.7972.002
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TABLE _TTTr i

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

IOOO ATMOSPHERES FOR 13,OOO°R AND IO,OOO°R

PRES_(AT_) 1000.
TE_P (R) 13000.
TEMP (K) 7222.
DEN(GtCn3) 0,226U-002

ENTHALPY 0,1044-006 (8TU/LB)
FREE ENG -0,2297-006 (BTUtL9)
(NTROPY 0,2570*005 (BTU/LBuR)

9,9800*002 (KCALIO)
o0,1276.003 (KCALIg)

0,2970*002 (CAL/O-K)

ONN PPNN (ATe)
1 n,_593.003
2 0,1939-003
3 fl,1367-004
4 0,0000.000
5 0,0000.000

TERn (I/On)
O+

82458,
99795,

115776+
154706,

PPHT (ATM) 0,6593*003
PPH2 (ATH) 0,3406*003

PP( (ATM) n.218§'001
PPH- (ATM) 0.8172-002

IONIZATION POTENTIAL (1/CP)
PARTITION FUNCTION
ROSSELANO n(kN OPACITY (l/Cn)

107628,
0,2000"001
0,4§36"000

NAVE NUMBER
(1/CM)

1nO0.
1900,
2000,
2500,
3PO0,
40ON.
5nO0,
5_On.
6_00,
0000.

10000,

ABS CO NAVE NUMBER ABS CO WAVE NUMB[R
(I/CM) (IlCM) (I/CN) (ltCN)

0,5817"001 11000, 0,3861*000 ?0000,
0,2586"001 12000, 0,3966*000 79000,
0,1455"001 13500+ 0+3_01"000 800000
0+93t5"000 15000+ 0,3905"000 90000+
0,6473"000 20000, 0,3679"000 100000*
0+3647*000 25000, 0+4106"000 125000,
0,2311.000 27500, 0,4696*000 150000,
0.1959*000 30000, 0.5546*000 175000,
0+1615"000 40000, 0,1568"001 800000.
0,2746"000 50000, 0.3928"001 300000,
0,3643*000 60000, 0,1279"002 400000.

AHS CO
(1/CM)

0,6037-002
0,2006*003
0,2394*004
0,2914-003
0,5704*002
0,5659*004
0,1926.004
0,3159.004
0,1963-004
002397*003
0.7426,002

PRESS(ATH)
TEHP |R)
TENP (K)
DEN(GICH3)

1000,
10001,

555_,
0,3765"U02

(NTNALPY 0,5775*005 (BTU/LB)
FREE ENG *0,_627.006 (BTUILR)
ENTROPY 0,2205*005 (BTUILRIR)

0o3208"002 (KEAL/O)
-0.9045,002 (KCAL/8)

0.2205,002 (CAL/eeK)

OHN PPMN (ATM)

I 0,2969*003
2 _,63428006
3 0+1603-007
4 0,3955-010
5 0,0000.000

t(Hn (1/¢e)

Ot
82498,
99?99,

115776,
1S4708+

PPHT (ATM) 0,2969.003
PPH2 (ATN) 0,7031.003

PP[ (ATN) 0*3447"003
PFH" (ATM) 0.1610-005

IONIZATION POTENTIAL (11C_)
PARTITION FUNCTION
ROSSELAND MEAN OPACZTY (IlCM)

109175,
0,2000.001
0,1049-005

NAVE NUMBER
(1/CN)

1000.
lS00.
2000,
2500,
3000,
4nO0.
5000,
5_00.
6nO0.
8flOn,

10000.

ABS CO NAVE NUMBER ABS CO NAVE NUMBER
|_/CM) (l/Cn) (1/C_) (IlCN)

0,6083-001 11000+ 0+1427-001 ?0000,
0,5104"001 12000, 0,2615°001 75000,
0,1747"001 13500, 0.1920"001 80000,
0,1120*001 15000, 0,2292"001 90000,
0+7009-002 20000, 0,4491-001 100000,
0,1902"002 25000, 0,8913"001 125000*
0,3098"002 27500, 0,1214"000 150000,
0,2737°002 30000, 0,1716"000 175000,
0,2523"002 40000, 0,5659"000 200000*
0e7711"002 50000, 0+1731"001 300000+
0.1235"001 60000, 0,5752"001 400000+

AR$ CO
(IlCN)

0.2716.002

009048*008
0,1080.004
0,t138-003
0,.256_*002
0,8961*004
0,_3A6.004
0,6022*004
0,25056004
0,1432.003
0,4909*002
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TABLE xv,tl j

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

I000 ATMOSPHERES FOR 7,000°R AND 5,000°R

P_ES¢(ATV) 1UOu.
TE_P (w) 7OOb.
T_MP (w) 3889.
DEN(G/_M3) n.b19h-U02

_kTNALPY 0.2827*005 (BTU/LB)
F_EE ENG -0.1n36,006 (BTU/LP)
_kTROPY 0.1684-005 (BTU/L_.R)

0.1571-0n_ (_CAL/G)
o0.57_B*0_ (wCAL/G)

fl.18R4*On2 (CAL/G-K}

OHN PP_N (jTW)
1 n.40_l.0n2
2 n.91PS-011
3 n._3#9o013
4 P.18_1-016
5 O.PO00*O00

TENM (1/C_)
O.

8245_.
99795.

119776.
15470P.

PPHT (ATM) 0.4031-0_2
PPH2 (ATe) 0.9597-0n3

PFE (ATM) n.1731-006
PPH- (ATM) n. E2F3-Ofl7

IONIZ)TION POTLNTIAL (1/C_)
PANIITION FUNCTZOk

ROSSELAND MEAN OPACITY (IICM)

O.PO00*O01
O._3Pi-On4

WAVE Ni_MPEW
(1/CV)

1nOn.

1Kun.
2nO0.
pKOn.
3nOn.
4_On.
5nu_,
5KOn.
6nO_,
_Pon.

lOnUO,

AB$ CO
(1/CP)

n.127_-u06

n596_-006
017_-005
n _987-005
n,7727oU05
n.2151°u04
_.a67_o004
0,_4B1-004
n,h714°O04
n,P316-u03
0 4833-u03

WAVE NUMBER AB$ CO WAVE hUMBER
(1/CM) (1/CP) (1/CV)
110n0. 0.o611-U03 70000.

12000. 0.ee05-003 75&00.
135nu. 0.1_01-002 FOOO0.
1_000. 0.1h49-00_ _0000.
200_0. 0.4953-002 100000.
25000. 0.1104"00_ I_500_,

27500. 0.1578"001 IFO000.
300_0. 0.2209=001 175000.
40000. 0.741P'001 2_0_00o
90000. U.2285"000 300_00.
60000, 0.7974"000 4flO000.

A_S CO
(ltrM)

0.35q1-001

0.1195-002
_|.14P9-003
0.14q7,002
0,3394-001
001445*005
_.1451,005
0.10_4,005
0.40_6-004
0.7837-002
0.1068*002

TEMP (_)
TENP (w)
DEN(G/CM3)

10011.
5000.
277B.

0.B833"002

LkTWALPY 0.1742,005 ¢bTU/LR)
FREE ENG -0,6791-005 (UTU/LR)
E_TROPY 0.1706"005 (HTU/LReR)

_.9676,0_1 (WCAL/G)
-0.3773-002 (KCAL/G)

0.1706.002 (CAL/B-K)

OHN PP_N (ATM)
1 n.2383.001
2 _.271Bo017
3 P.7716-021
4 _._135-025
5 O._O00.OnO

TEHM (1/CP)
O.

8245R.
99795,

11577A.
154708.

PPHT (ATM) n._383*O01
PPH2 (ATM) 0.997_*003

PFE (ATM) 0._277-011
PFH- (ATM) 0.A442=012

ZON;Z_TIUN POTENTIAL (1/CP)
PARTITION FUNCTIOn'
ROSSELAND MEAN OPACITY fl/CM)

109677,
0o2000"001
0.2791"005

WAVE NUMBER

(I/CM)

I_UP,
I_OP,

2n0_.
2_hn.
3nU_.
4_0n,

5KOn,

8_0_.

ABS CO
(1/CM)

0.147_-007
0,6727-b07
0.1922"006
0,4260-U06
O._OBL'UOb
0.216_'U05
0,456_-U05
0._24_°U0_
n._304-U05
n.?ll_-U04
ll.434_-U04

WAVE NUMBER ABS CO WAVE NUMBER
(1/CM) (1lOP) (1/CM)
11000. 0.5922-004 70000.
1_000. 0.7e67"004 ?9000,
1_500, 0,1159=003 PO000.
15000. 0.1646-003 90OOfl,

_0000. 0.4404"003 100000.
_5000. 0.9B19-003 lPSOoO.
27500. 0.1_03"002 1_000_.
3UO00. 0.1964"002 175UOB.
40000, 0,6691"002 2_0000,
_0000. 0._032"001 300000.
60000. 0.6735"001 400000.

A_S CO
(1/CM)

0.3193,000
_.I0_3-001

0.1271-002
0.1331,001
0.3017-000

n._O_4,OO_
_,15_6.005
C._777-004
q.2340"001
n._eH5*O00
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TABLE _[_ k

THE COMPOSITION, OPACITY, AND THERMODYNAMIC

PROPERTIES OF HYDROGEN AT A PRESSURE OF

IOOO ATMOSPHERES FOR 3OOO OR

P_ES$(AT_) IOUu, L_T_ALPY O,_Vb7eO04 (UTU/L_) n,49_2*Onl (KGAL/G)

T_NP (_| 1667. L_TROPY 0,1494e005 (BTU/La-_) _.14Qa*_ (rALlY-K)
DEM(_/CM3) 0e1474-001

ONN PPMN (JTM) TF,M (I/CP) PPHT (kT_) 0.339_o0n2 PFE (ATe) II.,_O0OeUflO
N,330Z-Of12 O, PPH2 (ATH) O,IoNu*o_4 PF_- (ATe) O,eONO*O00

2 fl.nOnO.OnO _2498,
3 0,O000*000 _979_, IONZZ_TTUN P01ENT;AL (1/CP) I,i_A7v,
4 n. PO00*O00 11977b. PARTITZON FUNCTZOk N.uUN_*On_
9 P.nO00*O00 154708. HOSSELANU Hkkk OPAc_'r_ (1/C_) 0.6333-0eb

NAVE ht_NBLk _H5 CO NAVE kUHOER ABS CO _AVE _t.,HB£R _-$ CO
(1/C_) (1/C_) (11C_) (liCk) fl/C_i it/re)

I_N_. _.7077=01U 110N0. 0.1Yb9-006 ?OCOn. *_.10_9-0_2
tSO_, n,_O21=U09 12000, 0,_e39"006 750_0, _,3_S-O0_

2_Un. _._74UoU08 150n0, O,b_l_-O0_ _0000. U,44_-002
_MU0, 0,31'74-UOB _0000, 0.147_-005 l_0P0_, M,IU10-OM2
40U_. 0¢_03U'008 2_000. 0.3_7"0U_ 1991!0fl. ".3433.0nS
9CUP. 0.1629=U07 _75_0. O.4e99"P09 1_01_0_. _._79"009
9_U_. Ne_201"U07 _000. 0eb_76"005 175(;0fl. ¢_._._O*llO_
6flOfl, 0,_194o007 40000, U,2_07"004 2_0000. _.gb37*_04
8nO_. 0.7177o007 _000. O.ee04-O04 3nO000. ..._9.0n2

10_0_. _.146]-00b boo00. 0.2259=003 4_0000. _.1b_o002
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FIG. I

IONIZATION POTENTIAL LOWERING AS

OF TEMPERATURE

A FUNCTION
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COMPOSITION

FI_,. 2

OF HYDROGEN AS A FUNCTION OF TEMPERATURE

AT A PRESSURE OF IO ATMOSPHERES
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COMPOSITION

FIG. 3

OF HYDROGEN AS A FUNCTION OF TEMPERATURE

AT A PRESSURE OF I00 ATMOSPHERES
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FIG. 4

TOTAL ABSORPTION COEFFICIENT OF HYDROGEN AS A FUNCTION

OF WAVE NUMBER AT A PRESSURE OF I0 ATMOSPHERES
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4
I0

TOTAL ABSORPTION COEFFICIENT OF HYDROGEN AS A FUNCTION

OF WAVE NUMBER AT A PRESSURE OF I00 ATMOSPHERES

FIG. 5
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ROSSELAND MEAN OPACITY OF HYDROGEN AS

OF TEMPERATURE FOR VARIOUS TOTAL

FIG, 6

A FUNCTION
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FIG.7

ENTHALPY OF HYDROGEN AS A FUNCTION

OF TEMPERATURE
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FIG. 8
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